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IMIDAZOLES 
The present: invention relates to new 
therapeutically useful imidazole derivatives, to a 
process for their preparation, to pharmaceutical 
compositions containing them, and to their use as 
pharmaceuticals • 

The imidazole derivatives of the present 
invention are the compounds of the general formula 

A-S(0)j^-Q-Z I 
wherein A represents a group of general formula II 
shown hereinafter in the present specification, wherein 
the symbols R"^ may be the same or different and each 
represents hydrogen or one or more substituents , for 
example substituents selected from halogen atoms, and 
straight- or branched-chain alkyl and alkoxy groups 
containing from l to about 6 carbon atoms, and 
trif luoromethyl groups; 

k represents 0, 1 or 2; 

Q represents a methylene group or alkylene chain 
containing from 2 to about 5 carbon atoms, optionally 
substituted with one or more alkyl groups containing 
from 1 to about 4 carbon atoms; and 

Z represents a hydrogen atom; a hydroxy group; 
an alkoxy group optionally substituted by, for example, 
an alkoxy or alkoxyalkoxy group; an aryl, for example 
phenyl, group optionally substituted by, for example. 
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one or more alkoxy, e.g. metJioxy, groups; a dialkyl- 
amino group wherein the alkyl groups may be the same or 
different and each is straight- or branched-chain and 
contains from 1 to about 4 carbon atoms; a group of the 
formula -NHR^, wherein represents an acyl group, for 
example a straight- or branched-chain alkanoyl group 
containing up to about 6 carbon atoms and which may be 
substituted, for example, by a carboxy group, or 
represents a group of the formula -C(SR^)=N-CN wherein 
R^ represents a straight- or branched-chain alkyl group 

2 

containing from 1 to about 3 carbon atoms, or R 

represents a 5- or 6-membered nitrogen-containing 

heterocyclic ring optionally substituted by one or more 

substituents selected from, for exan^le, amino groups 

and straight- or branched-chain alkyl groups containing 

from 1 to about 3 carbon atoms, and preferably attached 

to the group -NH via a carbon atom; or Z represents a 

4 4 

group of the formula -COR wherein R represents a 
straight- or branched-chain alkyl group containing from 
1 to about 3 carbon atoms; a group of the foirmula 
-CH(OH)R^, -COR^, -CSR^, -CONHR^ or -CSNHR^ wherein R^ 
represents a 5— or 6-membered nitrogen-containing 
heterocyclic ring which may also contain an oxygen 
atom, optionally substituted by one or more 
substituents selected from, for example, straight- or 
branched-chain alkyl groups containing from 1 to about 
3 carbon atoms; an alkynyl or cycloalkyl group 
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containing up to about 6 carbon atoms; a group of the 
formula -CH(R^)Or' wherein represents a straight- or 
branched-chain alkenyl or alkoxy group containing up to 
about 6 carbon atoms and r'' represents a straight- or 
branched-chain alkyl group containing from 1 to about 4 
carbon atoms, optionally substituted by one or more 
substituents selected from, for example, hydroxy 
groups; a group of the general formula III shown 
hereinafter, wherein m is o or 1, n is 0 or 1 and p is 
1, 2 or 3, and the symbols R® each represent a hydrogen 
atom, or a methyl group substituted by a straight- or 
branched-chain alkoxyy or alkanoyloxy group containing 
up to about 6 carbon atoms; a group of the general 
formula IV shown hereinafter wherein m is as 
hereinbefore defined; a group of the general formula V 
shown hereinafter wherein R^ represents a hydrogen atom 
or a straight- or branched-chain alkyl group containing 
from 1 to about 4 carbon atoms and R^° represents a 
hydrogen atom or a hydroxy group or a straight- or 
branched-chain alkyl group containing from i to about 4 
carbon atoms; or a group of the general formula VI 
shown hereinafter wherein R^ is as hereinbefore 
defined; a group of the general formula Vii shown 
hereinafter wherein R^ and are as hereinbefore 

defined, the symbols R^^ may be the same or 
different and each represents a hydrogen atom or a 
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hydroxy group and R^^ represents a hydrogen atom or a 
straight- or branched-chain alkyl group containing from 
1 to about 4 carbon atoms; or a group of the formula 
-CH(OH)CH2{CrV^)^CH2COR^^ Wherein and R^° are as 
hereinbefore defined, r represents 0 or 1 and R^^ 
represents a hydroxy group or a straight- or branched- 
chain alkoxy or aUcylcunino group containing from 1 to 
about 4 carbon atoms; and pharmaceutically acceptable 
salts thereof. 

In this specification alkyl groups and moieties, 
unless otherwise specified, are straight- or branched- 
chain and contain from 1 to aJdout 6 carbon atoms. 

(2S, 4E/ 6S) (4 , 5-Diphenylimidazol-2-yl) - 
thiomethyl] -4-hydroxy-2-methoxy-3 ,4,5, 6-tetradiydro- 
2H-pyran and (2R,4E, 6S) -6- [ (4 , 5-diphenylimidazol-2-yl) - 
thiomethyl] -4 -hydroxy-2-methoxy-3 ,4,5, 6-tetrahydro- 
2H-pyr2m are excluded from the scope of this invention. 

Especially in^ortant features of the present 
invention are, or involve, compounds of general formula 
I wherein at least one of the symbols has a value 
selected from the following 

(i) the symbols R"^ may be different or, 
preferably, the same and each represents a 
hydrogen or halogen, e.g. chlorine or fluorine, 
atom or a straight- or branched-chain alkyl 
group containing from 1 to 6, preferably from 1 
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to 4, carbon atoms ^ or a straight- or 
branched-chain alkoxy group containing from i to 
3 carbon atoms, e.g. methoxy, or a 
trif luoromethyl group; 

(ii) k represents 0; 

(iii) z represents a hydrogen atom; a hydroxy group 
an alkoxy, e.g. ethoxy, group optionally 
substituted by, for example, an alkoxyalkoxy, 

e.g. methoxyethoxy, group; an aryl, for example 
phenyl, group optionally substituted by, for 
example, one or more alkoxy, e.g. methoxy, 
groups; a dialkylamino group wherein the alkyl 
groups may be the same or different and each is 
straight- or branched-chain and contains from l 
to 4, preferably from 1 to 3, carbon atoms; an 
ethynyl group, or a cycloalkyl, e.g. cyclohexyl, 
group; 

(iv) R represents an acyl group, for example 
a straight- or branched chain alkanoyl group 
containing up to about 6 carbon atoms and which 
may be substituted, for example, by a carboxy 
group; or a pyridyl or triazolyl group 
optionally substituted by one or more, 
preferably one or two, substituents selected 
from amino groups and straight- or 
branched-chain alkyl, e.g. methyl, groups; 
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(V) R represents a methyl group; 

4 

(vi) R represents a methyl group; 

(vii) R^ represents a imidazolyl, morpholinyl 
or pyrldyl group optionally substituted by one 
or two alley 1, e.g. methyl, groups; 

(viii) R^ represents an allyl group, or an 
alkoxy group containing from l to 3 carbon 
atoms, e.g. methoxy or ethoxy; 

(ix) R represents an allcyl group containing 
from 1 to 3 carbon atoms, e.g. methyl or ethyl, 
optionally substituted by a hydroxy group; 

Q 

(X) R represents a hydrogen atom or a 
hydroxymethyl, methoxymethyl or acetoxymethyl 
group; 

(xi) R represents a hydrogen atom or a methyl 
group; 

(xii) R^^ represents a hydrogen atom or a 
hydroxy or methyl group; 

(xiii) R represents a hydrogen atom or a methyl 

group ; and/ or 

13 ^ 

(xiv) R represents an alkoxy or alkylamino 
group containing from 1 to 4 carbon atoms; 

the other symbols being as hereinbefore defined, and 
pharmaceutically acceptable salts thereof. 
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Particularly iiuportant features of the present 
invention are^ or involve, at least one of the 
following compounds:-* 

A 2- (2-ethoxyethylthio) -4 , S-diphenylimidazole 

B 2- [ (dioxolan-2-yl) methylthio] -4 , S-diphenyl- 

imidazole 

C 2-ben2ylthio-4 , S-diphenylimidazole 

D 2- ( 3 , S-dimethoxybenzylthio) -4 , 5-diphenyl- 

imidazole 

E 2-cyclohexyliaethylthio-4 , S-diphenylimidazole 

F [ ±] -2- [ ( tetrahydro-2H-pyran-6-yl) methylthio] - 

4 , S-diphenylimidazole 
G [ ±] -2- [ (tetrahydro-2H-pyran-6-yl) methylthio] - 

4 (5) - (4-chlorophenyl) -5 (4) -phenylimidazole 
H 2- [ 2- (1 , 3-dioxan-2-yl) ethylthio] -4 , 5-diphenyl- 

imidazole 

I 2- [3- (1, 3-dioxan-2-yl) propylthio] -4 , 5-diphenyl- 

imidazole 

J 2- ( 2 , 2-diethoxyethylthio) -4 , 5-diphenylimidazole 

K 2- (2 , 2-dimethoxyethylthio) -4 , 5-diphenyl- 

imidazole 

L 2- (3 , 3-diethoxypropylthio) -4 , 5-diphenyl- 

imidazole 

M 2- (4-ethoxyhex-5-enylthio) -4 , 5-diphenyl- 

imidazole 

N 2- [4- (2-hydroxyethyl) hept-6-enylthio] -4 , 5- 
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diphenylimidazole 
O 2- ( 2-oxoprop-l-yl ) thio-4 , 5-diphenylimidazole 

P 2- ( 2-diethylaininoetdiylthio) -4 , 5-diphenyl- 

imidazole 

Q 2 - (2-diisopropylaininoethylthio) -4 , 5-diphenyl- 

imidazole 

R 2-propargylthio-4 , S-diphenyllmidazole 

S [ ±] -4 , 5-bis (2-clilorophenyl) -2- f (tetrahydro-2H- 

pyran-2-yl) methylthio] imidazole 
T [±] -4 (5) - (2-chlo3rophenyl) -5(4) -phenyl-2-C (tetra 

liydro-2H-pyran-2-yl) methylthio] imidazole 
U [±] -4 (5) -(3-clilorophenyl) -5 (4) -phenyl-2- 

[ (tetxahydro-2H-pyran-2-yl) methylthio] imidazole 
V [±]-2-[ (1, 4 -dioxanyl) methylthio] -4, 5-diphenyl- 

imidazole 

W [±] -2-[ (2 , 2-di (methoxymethyl) tetrahydro-2H- 

pyran-6-yl) methylthio] -4 , 5-diphenylimidazole 

X 2- ( 3-dimethylaminopropylthio) -4 , 5-diphenyl- 

imidazole 

y 2- ( 3 , 6 , 9-tricxadecylthio) -4 , 5-diphenylimidazole 

Z [±]-2-[2,2 -di ( hydr oxymethy 1 ) t etr2diydro-2H-pyr an- 

6-ylmethylthio] -4 , 5-diphenylimidazole 
AA [±]-2-[2,2-di( acetoxymethy 1 ) tetrahydro-2H- 

pyran-6-ylinethyltJiio]-4 , 5-diphenylimidazole 
AB 2- ( 2-hydroxyethy Ithio) -4 , 5-diphenylimidazole 

AC 2-ethylthio-4 , 5-diphenylimidazole 
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2- [ (1 , 3-dioxan-2-yl) methylthio] -4 , S-diphenyl- 
imidazole 

3- cyano-2-iaethyl-i- [ 3- (4 , 5-diphenyliinida2ol-2- 
ylthio) propyl] isothi our ea 

2- f 2- (5-amino-i, 2 , 4-tria2ol-3-ylanxino) ethyl- 
thio] -4 , s-diphenylimidazole diliydrochloride 

3- cyano-2-ittethyl-i- 14-(4 , 5-diphenylimida2ol-2- 
ylthio) butyl] isothiourea 

2-[ 4- (S-amino-i , 2 , 4-triazol-3-ylainino) butyl- 
thio] -4 , S-diphenylimidazole 

2- [ 3- (5-amino-i , 2 , 4-triazol-3-ylamino)propyl- 
thio] -4 , 5-diphenylimidazole 

3- cyano-2-methyl-i-[2- (4 , 5-diplienylimidazol-2- 
ylthio) ethyl] isothiourea 

N- (4-methylpyrid-2-yl) -4- (4 , 5-diphenyl- 
imidazol-2-ylthio) butanamide 

4 , 6-dimethyl-2- [4- (4 , 5-diphenylimidazol-2-yl- 
thio) butylamino ] pyridine 

2- (3-acetamidopropylthio) -4 , 5-diphenylimidazole 
2 , 6-dimethyl-N- C 4- ( 4 , 5-diphenylimida2ol-2-yl- 
thio) butan-l-oyl]morpholine 

N- (4 , 6-dimethylpyrid-2-yl) -4- (4 , 5-diphenyl- 
imida2ol-2-ylthio) butanamide 
N- (pyrid-2-yl) -4- (4 , 5-diphenylimida2ol-2- 
ylthio) butanamide 

(5R, 5S) -4 , 5-diphenyl-2-[ (2-oxotetrahydrofur-5- 
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yl) methylthio] imidazole 
AR (4R,4S) (6R,6S)-6-[ (4,5-bis■C3-chlorophenyl}i^nid- 
azol-2-yl) thiomethyl] -4-hydroxy-4-Hiethyltetra- 
hydropyr an-2 -one 
AS (4R,4S) (6R,6S)-6-[ (4,5-Bis{4-clilorophenyl}- 

iinidazol-2-yl) thicmethyl] -4-hydroxy-4-inethyl- 
'te-trahydx-opyran-2 -one 
AT (4R,4S) (6R,6S)-6-[(4,5-Bis{2-chlorophenyl}- 

imidazol-2-yl) -thiometliyl] -4-i^ydroxy-4-Inethyl- 
-te-t:rallydropyr an-2 -one 
AU (4R,4S) (6R,6S)-6-[(4,5-Bis{4-fluorophenyl>- 

imidazol-2-yl) thiomethyl] -4-hydroxy-4-laethyl- 
t etrahydr opyran-2 -one 
AV (4R,4S) (6R,6S)-6-[ (4 , 5-Bis{4-trif luoronethyl- 

phenyl} imidazol-2-yl) thiometJiyl ] -4-hydroxy-4- 
inethyl-te1:x-aaiydropyran-2 -one 
AW ( 4R , 4 S )( 6R , 6S ) -4 -Hydroxy-6- [(4,5 -bis { 3 -methyl- 

phenyl>iinidazol-2-yl) thiometJiyl] -4-met:hyltetra- 
hydropyran-2-one 
AX (4R,4S) (€R,6S)-4-Hydroxy-6-C (4,5-bis<4-methyl- 

phenyl} imida20l-2-yl) thiomethyl] - 4 -methyl tetra- 
hydropyran-2 -one 
AY (4R,4S) (6R,6S)-4-Hydroxy-6-[ (4,5-bis{4- 

isopropylphenyl } imidazol-2-yl) thiomethyl ] -4- 
methy Itetrahydrcpyr an- 2 -one 
AZ (4R,4S) (6R,6S)-6-[(4,5-Bis{4-tertbutylphenyl}- 
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i™i<3azol-2-yl) thiomethyl] -4-hydroxy-4-inethyl- 
tetrahydropyran-2-one 

BA (4R,4S) (6R,6S)-4-Hydroxy-6-[ (4,5-bis{2- 

inethoxyphenyl}iiiiidazol-2-yl) thiomethyl] -4- 
methyltetrahydropyran-2-one 
BB (4R,4S) (6R,6S)-4-Hydroxy-6-[ (4 , 5-bis{3-methoxy- 

Q phenyl}imida2ol-2-yl) thionethyl] -4-iiiethyltetra- 

hydropyran-2 -one 
BC 6-[ (4 , 5-diphenylimidazol-2-yl) thioinethyl]-4- 

hydr oxy-4 -methy ltetrahydropyran-2 -one 
BD 6-[ (4 , 5-diphenyliinidazol-2-yl) -thiomethyl] -4- 

hydroxy-4 -methy It etrahydropyr-an-2 -one 
4-hydroxy-6- [ (4 , 5-bis{4-inethoxyphenyl}iinidazol- 
2 -yl ) thiomethyl ] -4 -methyl tetrahydropyran-2-one 
4-hydroxy-6- ( (4 , 5-bis{4-methoxyphenyl}imidazol- 
2-yl) thiomethyl] -4-methy ltetrahydropyran-2 -one 
(6R,6S)-6-[ (4,5-bis{4-methylphenyl}iinida2ol-2- 
yl ) thiomethyl ] -5 , 6-dihydro-4-methylpyran-2-one 
BH (6R, 6S) -6-[ (4,5-diphenylimida2ol-2-yl) thio- 

methyl] -5, 6-dihydro-4-methylpyran-2-one 
HI (6R,6S)-6-[ (4,5-Bis{4-chlorophenyl}imidazol- 

2-yl) thiomethyl] -5 , 6-dihydro-4-methylpyran- 
2 -one 

BJ (6R,6S)-6-[ (4,5-bis{3-chlorophenyl}imidazol- 

2 -yl) thiomethyl ] -5 , 6-dihydro-4-niethylpyran-2-one 
BK (6R,6S)-6-[ (4,5-bis-{2-chlorophenyl}iinidazol- 



BE 



BF 



BG 
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2-yl) thiomethyl] -5 , 6-d.ihydro-4-inethylpyran-2-one 
( 6R, 6S) -6- [ (4 , 5-bis- { 4-f luorophenyl > inidazol- 
2-yl) thiomethyl] -5 , 6-dihydro-4-methylpyran-2-one 
(5R, 5S) -5-( (4 , 5-bis-{4-methylphenyl}ijiiida2ol-2- 
yl) thiomethyl] tetrahydrofiiran-2-one 
(6R, 6S) -6- [ (4 , 5-diphenylijnida2ol-2-yl) thio- 
methyl] -3 ,4,5, 6-tetrahydropyran-2-one 
(6R, 6S) -6-C (4 , 5-diphenylimidazol-2-yl) thio- 
methyl ] -4 , 4-dimethyl-3 ,4,5, 6-tetrahydropyran- 
2 -one 

(4R,4S) (6R,6S)-6-[ (4 , 5-diphenylimida2ol-2- 
y 1 ) thiomethyl ] -4-hydroxy-3 ,4,5, 6-tetrahydro- 
pyran-2-one 

(3R, 3S) (5R, 5S) -ethyl 6-C (4 , S-diphenylimidazol- 
2-yl) thio ) -3 , 5-dihydroxyhexanoate 
(6R, 6S)-[ (4, 5-diphenylimida2ol-2-yl) thiomethyl]- 
2-oxo-i , 4-dioxane 

t-butyl 6-C (4 , 5-bis-{4-chlcrophenyl}imidazol-2- 

yl) thio] -3 , 5-dihydro3cy-3-methylhexanoate 

(3R, 3S) (5R, 5S) -ethyl 6-[ (4 , 5-diphenylimidazol- 

2-yl) thio] -3 , 5-dihydroxy-3-methylhexanoate 

(2R, 2S) -2- C (2-hydroxy-4 , 4-di»ethyl-5-methyl- 

aminocarbonylpent-l-yl) thio] -4 , 5-diphenyl- 

imidazole 

(2R,2S) (6R,6S)-6-[ (4 , 5-diphenylimidazol-2-yl) - 
thiomethyl] -2-hydroxy-3 ,4,5, 6-tetrahydropyran 
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(2R,2S) (4R,4S) ( 6R, 6S) -6- [ ( 4 , s-diphenylimidazol- 
2-yl) thiomethyl] -2 , 4-dihydroxy-4-methyltetra- 
hydropyran 

BX (2R,2S) (4R,4S) ( 6R, 6S) -6- [ (4 , 5-diphenylimidazol- 

2 -yl) thiomethyl ] -4-hydroxy-2-methoxy-4-iiiethyl- 
tetrahydropyran ( 2 -alpha-emoner ) 
O ®^ (2R,2S) (4R,4S) (6R, 6S) -6-t (4,5-diphenyliBidazol- 

2-yl) thiomethyl ] -4-hydroxy-2-metho3cy-4-nethyl- 
tetrahydropyran ( 2 -beta-anomer ) 
BZ (2S,3R,4R,5S,6S)-2-[ (4 , 5-diphenylimidazol-2- 

yl) thiomethyl] -6-methoxy-3 , 4 , S-trihydroxytetra- 
hydropyran 

CA 2- [ 4- (4 , 5-diphenylimida2ol-2-ylthio) butanoyl ] -1- 

methylimidazole 

2- [5- (4 , 5-diphenylimidazol-2-ylthio) pentanoyl] - 
1-methylimidazole 

2 - [ 6- { 4 , 5-diphenylimidazol-2-ylthio) hexanoyl ] - 

1- methylimidazole 

2- [4- (4 , 5-diphenylimidazol-2-ylthio) butanoyl]- 
imidazole 

2- [6- (4 , 5-diphenylimidazol-2-ylthio) hexanoyl ] - 
imidazole 

2- [ 5- ( 4 , 5-diphenylimidazol-2-ylthio) pentanoyl ] - 
imidazole 

2-[4-(4 , 5-diphenylimidazol-2-ylthio) -1-hydroxy- 
butyl] -i-methylimidazole 



CB 



CC 



CD 



CE 



CF 



CG 
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CH 2 - [ 6- (4 , 5-diphenylimidazol-2-ylthio) -1-hydroxy- 

hexyl] -l-methylimidazole 
CI 2- [ 5- (4 ^ 5-diphenyliinidazol-2-ylthio) -l-hydroxy- 

pentyl ] -l-methylimidazole 
GJ 2- [ 4- (4 , 5-diphenylimida2ol-2-yl1:hio) -1-hydroxy- 

butyl] imidazole 
CK 2- [5- (4 , 5-diphenylimida2ol-2-ylthio) -1-hydroxy- 

pentyl] imidazole 
CX 2- [ 6- (4 , 5-diphenylimidazol-2-ylt:hio) -l-hydroxy- 

hexyl] imidazole 
CM 4- [4- (4 , 5-diplienylimida2ol-2-ylthio) butanoyl] - 

morpholine 

CN 4- [5- (4 , 5-diphenylimidazol-2-ylthio) pentanoyl] - 

morpholine and 

CO 4- [6- (4 , 5-diphenylimidazol-2-ylthio) hexanoyl] - 
morpholine • 

The letters A to CO are allocated to the 
compounds for easy reference. 

As will be apparent to those skilled in the art, 
many of the compounds of formula I may exist in more 
than one enantiomeric form. All such compounds, and 
their mixtures, are within formula I and within the 
scope of the present invention. 
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The compounds according to the invention are 
inhibitors of acyl coenzyme-Archolesterol-o-acyl 
transferase (ACAT; EC 2.3.1.26). They are therefore of 
value as anti-atherosclerotic agents and have utility 
in the treatment of atherosclerosis, hyperlipidaemia, 
cholesterol ester storage disease and atheroma in vein 
grafts . 

They are also inhibitors of the binding of 
thromboxane TxAj to its receptors. They are 
therefore of utility in the treatment of conditions 
such as thrombosis and myocardial infarction, 
vasospastic disorders, for example associated with 
angina, and bronchospasm, for example associated with 
asthma, or in reperfusion salvage therapy, for example 
after ischaemic injury. 

Compounds within the scope of the present 
invention exhibit positive pharmacological activities 
as demonstrated by the following in -vitro and in-^civa 
tests which are believed to correlate to 
pharmacological activity in humans and other animals. 

In in -vitro tests on human platelet membrane, 
compounds of the invention produced up to 50% 
inhibition Of the binding of thromboxane TxA- to its 
receptors at concentrations down to about 600 
nanomolar or less. 
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In assays performed in-vitro , microsomes, 
obt:ained from izhe livers of rats fed on a diet 
supplemented with 0.5%w/w cholesterol and 0*25%w/w 
cholic acid for 7 days, were inctibated with 
radiolabelled oleoyl-CoA in the presence of compounds 
according to the invention at a concentration of 0.5 or 
1 /xg/ml* The degree of ACAT inhibition produced was up 
to 90% or more. 

In in-vivo tests, using rails fed on a similar 
diet to that above and further supplemented by 0.03% 
w/w of test compound, the compounds according to the 
invention inhibited increases in plasma cholesterol 
concent:rations, measured after 3 days, relative to 
control animals fed on the cholest:erol supplemented 
diet without the drug, by up to 90% or more. 
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Compounds of formula I can be prepared by the 
application or adaptation of known methods, for example 
methods illustrated in the following Examples and 
Reference Examples. 

The intermediates and starting materials from 
which they are prepared can also be prepared by the 
application or adaptation of known methods. 

By the term "known methods" is meant methods 
known heretofore or described in the literature. 

For example, as a feature of the present 
invention, compounds of formula I, wherein k is 0 and 
the other symbols are as hereinbefore defined, are 
prepared by the reaction of a compound of the general 
formula 

A-S-H VIII 
wherein A is as hereinbefore defined, or a salt 
thereof, of the general formula 

A-s" M"*" IX 
wherein A is as hereinbefore defined and M represents 
an alkali metal, with a compotind of the general 
formula : - 

X^-Q-Z X 
or a salt thereof, wherein is a group displaceable 
by a thiolate salt, such as a halogen e.g. a chlorine, 
bromine or iodine, atom or an alkyl- or aryl- 
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sulphonyloxy group (e.g. melihanesulphonyloxy or 
4-toluenesulphonyloxy) and Q and Z are as hereinbefore 
defined. The reaction is generally carried out: in an 
inert organic solvent such as tetrahydrof uran ^ 
dimethylfonnamide, a lover alkanol such as methanol or 
ethanol, at a temperature from ambient to 110 and 
optionally in the presence of a proton acceptor, such 
as an cunine (e.g. triethylamine or pyridine) or an 
alkali metal hydroxide, carbonate or alkoxide. The 
salt of formula IX or the compound of formula X can 
optionally be prepared In situ by the application or 
adaptation of knovm methods. 

According to a further feature of the invention, 
compounds of formula I wherein k is 0 and Z represents 
a group of the formula -NH-C(SR^)»N-CN, A, Q and 
being as hereinbefore defined, are prepared by the 
reaction of compounds of the general formula:- 

(R^S) -C(SR^) -N-CH XI 
wherein R is as hereinbefore defined with compounds of 
the general formula :- 

A-S-Q-NH2 XIX 
wherein A and Q are as hereinbefore defined. 

According to a fiarther feature of the invention, 
compounds of formula I wherein k is O and Z represents 
a group of the formula -NHR^ wherein represents an 
acyl group, A and Q being as hereinbefore defined, are 
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prepared by the acylation by known methods of compounds 
of formula XII as hereinbefore defined, for example by 
reaction with the appropriate acid anhydride or acid 
halide. 

According to a further feature of the invention, 

compounds of formula I wherein k is o and Z represents 

a group of the formula -CH(OH)CH_ (CR^R^°) CH^COR^'* 
S XO 

wherein R , R and r are as hereinbefore defined and 
14 

R represents a straight- or branched-chain alkoxy 

group containing from i to 4 carbon atoms, A and Q 

being as hereinbefore defined, are prepared by the 

reaction of a compound of formula ix as hereinbefore 

defined, optionally prepared in situ , with a compound 

of the general formula :- 

R^^CHj (CR^R^°) XIII 

wherein R^, R^°, r and R^^ are as hereinbefore defined 
15 

and R represents a 1,2-epoxyethyl group, in an inert 
solvent such as methanol. 

According to a further feature of the present 
invention, compounds of general formula I are prepared 
by the inter conversion of other compounds of general 
formula I. 

For example, compounds of formula I wherein k is 
o and z represents a group of formula IV wherein m is 0 
or Z represents a group of formula V wherein R^ and R^° 
are as hereinbefore defined, A and Q being as 
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hereinbefore defined, are prepared by "the cyclisa1:ion 
of compounds of formula X wherein k is O and Z 
represent:s a group of the formula 

-CH(OH)CH2(CR^R^^)^CH2COR^^, A, R^, R^^, r and li^^ 
being as hereinbefore defined. The cyclisation can 
be carried out: by reaction vilih a base, e.g« sodium 
met:hoxide in melihanol, followed by reaction with 
trif luoroacetic acid. 

Conversely, compounds of formula I wherein k is 

0 and Z represents a group of the formula 
-CH(OH)CH2(CR^R^^)^CH2COR^'^, A, Q, R^, R^^, r and R^^ 
being as hereinbefore defined, are prepared by the 
hydrolysis and esterif ication of compounds of formula I 
wherein k is 0 and Z represents a group of formula XV 
wherein m is 0 or Z represents a group of formula V 

9 10 

wherein R and R are as hereinbefore defined, A and Q 
being as hereinbefore defined, for exan^le by reaction 
with a base, e.g. an aqueous solution of an alkali 
metal hydroxide, e.g. sodium hydroxide, followed by 
reaction of the resulting salt with the appropriate 
alkyl halide. 

As smother example, compounds of general formula 

1 wherein k is 0, Z represents a group of formula III 

8 

wherein n is 0, m is l, and the symbols R preferably 
represent hydrogen atoms. A, Q and p being as 
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hereinbefore defined, are prepared by the reaction of a 
compound of the general formula : - 

A-S-Q-CH(R^*)2 XV 
14 

wherein A, Q and R are as hereinbefore defined with a 
compound of the general formula 

HO- ( ) p-C ( ) 2 -OH XVI 

a 

wherein p and R are as hereinbefore defined, 
preferably in the presence of a catalyst such as 
pyridinium 4-toluenesulphonate, preferably at reflux 
and preferably in a solvent such as toluene. 

As yet another example, compounds of general 
formula I wherein k is 0, Z represents a 5-amino-l, 2 , 4- 
triazol-3-ylamino group, A and Q being as hereinbefore 
defined, are prepared by the reaction of compounds of 
formula I wherein k is 0 and Z represents a group of 
the formula -NH-C(SR"^)=N-CN, A, Q and R"^ being as 
hereinbefore defined, with hydrazine, preferably in a 
solvent such as ethanol or ethoxyethanol, and 
preferably under reflux. 

As yet another example, some compounds of 
general formula I are prepared by the reduction of 
other compounds of general formula I. 

For example, (i) compounds of general formula I 
wherein k is 0, Q represents a group of formula 
-Q'CH^-/ wherein Q' represents a methylene group or 
alkylene chain containing from 2 to 4 carbon atoms. 
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optionally substituted with one or more alkyl groups 
containing from 1 to about 4 carbon atoms, and Z 

2 2 

represents a group of formula -NHR , A and R being as 
hereinbefore defined, sure prepared by the reduction of 
compounds of general foznnula I wherein k is 0, Q 
represents a group of formula -Q'-, and Z represents a 

5 5 

group of formula -CONHR , A, and R being as 

2 5 

hereinbefore defined, R and R being identical, for 
example by reaction with a metal hydride such as 
lithium aluminium hydride, in an ether such as 
t etr ahydr of xir an . 

(ii) compounds of general formula 1 wherein k is 

o and Z represents a group of formula VII wherein R^^ 

and R represent hydrogen atoms. A, R and R being 

as hereinbefore defined, are prepared by the reduction 

of compounds of general formula X wherein k is 0 and Z 

9 10 

represents a group of formula V, A, R and R being as 
hereinbefore defined, for example by reaction with a 
laetal hydride such as di-isobutylaltiminium hydride, in 
an ether such as tetrahydrof uran. 

(iii) compounds of general formula I wherein k 

5 

is 0 and Z represents a group of formula -CH(0H)R , A, 

e 

Q and R being as hereinbefore defined, are prepared by 

the reduction of compounds of general formula I wherein 

5 

k is 0 and Z represents a group of formula -COR , A, Q 
and R^ being as hereinbefore defined, for example by 
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react:lon with a metal borohydride such as sodiiun 
borohydride in a solvent system such as aqueous 
ethanol . 

As yet another example, some compounds of 
general formula I are prepared by the elimination of 
the elements of water from other compounds of general 
formula I. 

For example, compounds of general formula I 
wherein k is 0 and Z represents a group of formula VI, 
A, Q and being as hereinbefore defined, are prepared 
by the elimination of the elements of water from 
compounds of general formula I wherein k is o and Z 
represents a group of formula V wherein represents 
a hydroxy group. A, Q and being as hereinbefore 
defined, e.g. by reaction with trif luoroacetic acid. 

As a fxirther example, compounds of formula I 
wherein k is 0 and Z represents a group of the formula 
-CH(OH)CH2(CR^R^°)^CH2COR^«, wherein R^^ represents a 
straight- or branched -chain alkylamino group contain- 
ing from 1 to 4 carbon atoms, A, Q, R^, r^° and r being 
as hereinbefore defined, are prepared from compounds of 
formula I wherein k is 0 and Z represents a group of 
formula V wherein R^ and R^° are as hereinbefore 
defined, A and Q being as hereinbefore defined, for 
example by reaction with the appropriate alkylamine of 
formula R^Sh2, R"""^ being as hereinbefore defined. 
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preferably at an elevated temperature, e.g. at reflux, 
in a solvent such as ethanol. 

As a still fux-ther example, compounds of fomnula 
I containing one or more lower alkoxy groups are 
prepared by the alkylation of compounds of formula I 
containing one or more hydroxy groups, for example by 
reaction with the appropriate lower alkanol, preferably 
in the presence of a catalyst such as boron trifluoride 
diethyl etherate. 

As a further example, compounds of formula I 
wherein k is O and Z represents a group of the formula 
-COR^, wherein is as hereinbefore defined, 
preferably an optionally substituted imidazole group, A 
and Q being as hereinbefore defined, are prepared toy 
reaction of corresponding compounds of formula I 
wherein Z represents a morpholinocarbonyl group with 
the product of the reaction between lithium 
diisopropylamide (preferably complexed with 
mono-tetrahydrofuran) with a compound of formula R H 
wherein R^' represents a group within the definition of 
R^ but wherein any free imino groups are temporarily 
protected, e.g. by dimethylauainomethyl groups. 

As yet a further example, compounds of formula I 
wherein k represents 1 or 2, A, Q and Z being as 
hereinbefore defined, are prepared by the oxidation of 
compounds of formula I wherein A, Q and Z are as 
hereinbefore defined and p is less than in the desired 
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product . 

The oxidatiion may be performed by using a 
conventional oxidant, such as hydrogen peroxide, sodium 
metaperiodate, a hypochlorite, an acyl nitrite, sodium 
perborate, peracids, such as percarboxylic acids (e.g, 
m-chloroperbenzoic acid) , potassium permanganate or 
potassium hydrogen persulphate, or a ruthenium 
(VIII) compound, in an inert solvent, at or below room 
temperature • 

Suitable solvents may include water, alcohols, 
water-alcohol mixtures, chlorinated hydrocarbons, such 
as dichloromethane, and organic acids. 

As another example, compoiinds of formula I 
containing one or more carboxy groups are prepared by 
the hydrolysis by known methods of compounds of formula 
I containing one or more alkoxycarbonyl groups. 

Compounds of general formula I wherein k is 1, 
the other symbols being as hereinbefore defined, may be 
obtained in a chirally pure form by separation of the 
enantiomers arising from a non-selective oxidation or 
by using known enantio-selective oxidising systems • 

It is to be understood that, where in this 
specification reference is made to compounds of formula 
I, it is intended to refer also where the context so 
permits to their pharmaceutically acceptable salts* 
Such salts are prepared from the parent compounds of 
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formula 1 by t:he application or adaptation of known 
methods , or are produced by the processes described 
hereinafter. Parent compoiinds of formula X can be 
generated therefrom by the application or adaptation of 
known methods. 

Prefeirred salts are acid addition salts such as 
the hydrochlorides or, where the compound of formula I 
contains an acidic hydrogen atom, for example when Z 
contains a caurboxy group, salts formed with alkali 
metals, e.g. sodium and potassium, or alkaline earth 
metals, e.g. calcium and magnesium, or with ammonia or 
with pharmaceutically acceptable amines. 

Compounds of formula J can be purified by the 
usual physical means, for example by crystallisation or 
chromatography . 

The following Examples illustrate the 
preparation of compounds according to the invention and 
the Reference Examples illustrate the preparation of 
intermediates . 

In the presentation of the nuclear magnetic 
resonance ("NMR") spectra chemical shifts were 
expressed in parts per million relative to 
tetramethylsilane. Abbreviations have the following 
significances:- s — singlet, d = doublet, t = triplet, 
q = quartet, quin = quint t, m = multiplet, dd = 
doublet of doublets, dt = doublet of triplets, and br = 
broad signal. 
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EXAMPLE 1 
Compounds A, B, G, 
H, I. J, K, L. M- N. O. P. and Q 

A A stirred suspension of 4,5-diphenyliinidazole- 

S-thiol (3.2g) and anhydrous potassium carbonate (l.8g) 
in anhydrous dimethylf ormamide (SOml) was stirred at 
room temperature for 15 minutes. It was then treated 
with 2-bromoethyl ethyl ether (2.4g) and the mixture 
was stirred at room temperature overnight. The mixtxire 
was filtered through silica gel and the bright yellow 
filtrate was evaporated to low bulk. The residue was 
shaken with ethyl acetate (lOOml) and water (SOml) . The 
layers were separated and the organic layer was washed 
with water (SOml) , dried (magnesium sulphate) and 
evaporated. 

The residue was subjected to flash chromatography 
eluting with a mixture of ethyl acetate and 
dichloromethane (1:3 v/v) . Crystallisation from 
cyclohexane gave 2-(2-ethoxyethylthio) -4,5-diphenyl- 
imidazole (2.2g) in the form of a white crystalline 
solid, m.p. 9l-92'»C. 

[ Elemental analysis : - 69 • 9 ;H, 6 • 1 ;N, 8 . 5 ; S , 10 . 0%; 
Calculated:- C, 70. 34 ;H, 6. 21;N, 8 . 64 ;S, 9 .88% . 
NMR (in CDC13):- 1.23 (3H,t,J - 8Hz) , 3.18 (2H,t,J = 
6Hz), 3.64 (2H,q,J = 8Hz) , 3.83 (2H,t,J = 6H2) , 7.2-7.6 
(lOH.m) ] . 
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By proceeding in a similao: manner, but replacing 
the 2-broiaoethyl ethyl ether used as a starting 
material by the appropriate quantity of the 
corresponding halides, and optionally replacing the 
potassium carbonate by potassixam t-butoxide, there were 
prepared the following compounds:- 

B 2- [ (dioxolan-2-yl) methylthio] -4 , 5-diphenyl-- 

imidazole, m.p. 139-140«C. ; 

C 2-ben2ylthio-4 , S-diphenylimidazole, 

m.p. 181-189«C.; 

D 2- ( 3 , S-dimethoxybenzylthio ) - 

4,5-diphenylimidazole, m.p. 148 .5-149* 5 ®C. ; 
E 2-cyclohexy Imethy lthio-4 , 5-diphenylimidazole , 

m.p. 169-171*C.; 

F [ ± ] -2 - [ ( tetrahydro-2H-pyran-6-y 1 ) methylthio ] - 

4,5-diphenylimidazole, m.p. 143-145*C« ; 

G [ ± ] -2- [ ( tetrahydro-2H-pyran-6-y 1 ) methylthio] - 

4 ( 5 ) - ( 4 -chloropheny 1 ) -5(4) -pheny limidazole , 

m.p. 127-129«C.; 

H 2-[2-(l, 3-dioxan-2-y 1) ethy Ithio ] -4 , 5-diphenyl- 

imidazole, m.p. 191-193®C.; 

I 2- ( 3- ( 1 , 3-dioxan-2-yl) propylthio] -4 , 5-diphenyl- 

imidazole, m.p. 151**C.; 

J 2- ( 2 , 2-diethoxyethy Ithio) -4 , 5-diphenylimidazole , 

m.p. 90-94«C.; 

K 2- (2 , 2-dimethoxyethylthio) -4 , 5-diphenyl- 
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imidazole, m.p. 162-163"C.; 

L 2- ( 3 , 3 -diethoxypropylthio) -4 , 5-diphenyl- 

imidazole, m.p. 247-249"C.; 

M 2- (4-ethoxyhex-5-enylthio) -4 , 5-diphenyl- 

imidazole, m.p. SX^C. ; 

N 2 - [ 4 - ( 2 -hydroxyethyl ) hept-6-eny Ithio ] -4 , 5- 

diphenylimidazole, in the form of a colourless gum; 
O 2- (2-oxoprop-i-yl) thio-4 , S-diphenylimidazole, 

m.p. 145-147«»C; and 

P 2 - ( 2 -diethylaminoethy Ithio) -4 , 5-diphenyl- 

imidazole, m.p. 90-92 "C; 

Q By again proceeding in a similar manner, but 

replacing the 2-bromoethyl ethyl ether by 
2-diisopropylaminoethyl chloride hydrochloride and the 
potass iiam carbonate by potassium t-butoxide, and 
treating a solution of the free base in ethanol with a 
solution of hydrogen chloride in ethanol [prepared by 
adding acetyl chloride (12ml) dropwise to cold ethanol 
(100ml; 10 »C) with stirring, maintaining the temperature 
below 30«»C] there was prepared 2-(2-diisopropylamino- 
ethylthio) -4 , 5-diphenylimidazole, m.p. 183-185'C. 
[Elemental analysis:- C, 60. 8 ;H, 7 . 1;N, 9 . ;S, 7 . 3 ;C1, 14 .4%; 
Calculated (C23H2gN3S:1.8HCl:0.SH2O) :- C, 60. 8 ;H, 7. 05; 
N,9.25;S,7.06;C1,14.05%] . 
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EXAMPLE 2 

Compound R 

A stirred suspension of lithixim hydroxide 
hydrate (4.2g) in ethanol (200ml) was treated, 
portionwise, with 4 , S-diphenylimidazole— 2-thiol. The 
mixtiire was stirred at ambient temperature for 30 
minutes and then it was treated with propargyl chloride 
(7.45g), and stirring was continued for a further 
3 hours. The reaction mixture was potired into water 
with stirring, and the resulting solid was filtered 
off, washed with water and dried. Recrystallisation 
from a mixture of petroleum ether (b.p .40-60^0) and 
dichloromethane, and then from toluene, gave 
2 -pr opargy lthio-4 , 5-diphenylimidazole ( 16 . 07g) in the 
foxnn of a white solid, m.p. 164-166 •C. 
[Elemental analysis:- C,74.2;H,4.73;N,9.6;S,10.9%; 
Calculated:- C,74.45;H,4.86;N,9.65;S,11.04%] . 

Compounds S. T and U 

S A stirred suspension of 4,5-bis(2-chlorophenyl)- 

imidazole-2-thiol (2.0g} in anhydrous methanol (20ml) 
was treated with sodixm methoxide (0.4lg) and then 
stirred at room temperature for 5 minutes. The 
mixture was then treated with 2-bromomethyltetrahydro- 
2H— pyran (2.0g) and stirred at reflvix for 2 hours. 
After cooling to room temperature the mixture was 



wo 91/13876 



PCT/GB91/00408 



- 33 - 

poured intio watier (250ial} and 1:he precipitatie was 
filtered off. The product was dissolved in 
dichloromethane (lOOial) and the solution was dried 
(magnesixixa sulphate) and evaporated. Trituration of the 
residue with diethyl ether gave a white solid, which 
was crystallised from methanol, to give 
[ ± ] -4 , 5-rbis ( 2-chlorophenyl ) -2 - [ ( tetrahydro-2H-pyran- 
2 -yl) methyl thio] imidazole (l.85g) in the form of a 
white powder, m.p. 162-4«C. 

[Elemental analysis:- C,60.2;H,4.82;N,6.82;S,7.5%; 
Calculated: - C, 60 . 15;H, 4 . 81 ;N , 6 • 68 ; S , 7 . 65 . 
NMR (in CDCl^):- 1.5-2.0 (6H,m) , 3.03 (lH,dd,J = 8Hz, 
6HZ), 3.27 (lH,dd,J = 12Hz, 2Hz) , 3.59 (lH,dt,J = 12Hz, 
2Hz), 3.72 (lH,m), 4.21 (lH,dt,J = lOHz, 2HZ) ] . 

By proceeding in a similar manner*, but replacing 
the 4,5-bis(2-chlorophenyl)imidazole^2-thiol with the 
appropriate quantity of the corresponding 
imidazole-2-thiol, there were prepared:- 
T [±]-4 (5) - (2-chlorophenyl)-5 (4) -phenyl-2-[ (tetra- 

hydro-2H-pyran-2-yl) methylthio] imidazole, 
m.p. 58-60®C. ; and 

U [ ± ] -4 ( 5 ) - ( 3 -chloropheny 1 ) -5 ( 4 ) -pheny 1-2 - 

[ (tetrahydro-2H-pyran-2-yl)methylthio] imidazole, m.p. 

113-5*»C. 
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EXAMPLE 4 

Compounds V, W, X and Y 

V A stirred suspension of 4 , S-diphenylimidazole- 

2-thiol (4.2g) in anhydrous tetrahydrof uran (60inl) was 
treated with sodium hydride (80% dispersion in oil, 
0.67g) under an argon atmosphere. After stirring at 
room temperature for 30 minutes the mixture was treated 
with [±] -2-iodomethyl--l , 4-dioxane (4 . 2g) . The 
resulting mixture was stirred at room temperature for 2 
days, 2md then it was poured into water (500ml) and the 
product was filtered off and dried at 60«C. 

Crystallisation from a mixture of isopropanol 
and diethyl ether gave [±]-2-t (1,4-dioxanyl) methyl- 
thio]-4,5-diphenylimida2ole (l.l4g), m.p. 144-147«C. 
[Elemental analysis:- C,68.0;H,5.69;N,8.2;S,9.0%; 
Calculated: - C, 68 . 18 ;H, 5 . 68 ;N, 7 . 95 ;S , 9 . 10% . 
NMR (in CDCI3):- 3.04 (lH,dd,J « 14H2, 8H2) , 3.13 
(lH,dd,J = I6H2, 4H2), 3.52 (lH,t,J = IOH2) , 3.6-4.0 
(6H,m), 7.2-7.7 (10H,m). 

By proceeding in a similar manner, but replacing 
the [±]-2-iodomethyl-l,4-dioxane by the appropriate 
quantity of the corresponding halide, and optionally 
carrying out the reaction in the presence of 
triethyleu&ine at temperatures from ambient to th 
reflux temperature, there were prepared :- 
W [±]-2-[(2,2 -di (methoxymethyl) tetrahydro-2H- 
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pyran-6-yl) methylthio] -4 , S-diphenylimidazole , m. p . 
143-145 "C; and 

X 2- (3-dimethylaininopropylthio) -4 , S-diphenyl- 

imidazole, m.p. 138-140*C. 

By again proceeding in a similar manner, but 
replacing the [±]-2-iodomethyl-i, 4-dioxane by the 
appropriate quantity of 10-tosyloxy-2,5,8-trioxadecane 
and carrying out the reaction at 40-50 for 150 
minutes, there was prepared :- 

Y 2- ( 3 , 6 , 9-trioxadecylthio) -4 , 5-diphenylimida2ole, 

in the form of a yellow oil. 

[Elemental analysis (C22H2gN2O3S:0.5CH3OH) :- 
C, 64 .9 ;H, 6. 59;N, 6 . 69;S, 7 . 8% ; 
Calculated:- C, 65. 2;H, 6. 58 ;N, 6. 76;S, 7. 7%] . 

EXAMPLE 5 

Compounds 2 and AA 

Z A stirred suspension of 4,5-diphenylimidazole- 

2 -thiol (2.9g) in anhydrous tetrahydrofuran (40ml) was 
treated with sodium hydride (80% dispersion in oil, 
0.36g)under an argon atmosphere. The mixture was 
stirred at room temperature for 30 minutes and then it 
was treated with [±] -2 , 2-di (acetoxymethyl) -6- 
iodomethyltetrahydro-2H-pyran (4.9g). The resulting 
mixture was stirred at room temperature for 24 hours, 
poured into water (500ml) , and the product was 
extracted into diethyl ether (lOOml) . The ethereal 
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solutiion was washed witih watier (SOml) , dried (magnesium 
sulphate) , and evaporated. The brown gummy residue 
was subjected to flash chromatography (eluting with 
a mixture of methanol and dichloromethane ; 1:9 v/v) to 
give crude [±]-2-[2,2*di(acetoxymethyl) tetrahydro-2H- 
pyran-6-ylmethylthio] -4 , 5-diphenylimidazole ( 4 . 8g) . 

A mixtiire of this product and potassiim 
hydroxide (l«68g) in ethanol (25ml) and water (5ml) was 
stirred at room tempera ttire for 75 minutes. The 
mixtxire was then evaporated to low bulk, diluted with 
water (40ml) and extracted with ethyl acetate (100ml, 
then 2x50ml) • The resulting organic solution was 
dried (magnesium sulphate) and evaporated and the 
residue was crystallised from a mixture of methuol and 
ethyl acetate, to give (±]-2-[2,2-di(hydroxymethyl)- 
tetrahydro-2H-pyran-6-ylmethylthio] -4 , 5-diphenyl- 
imidazole (1.54g), m.p. 176-178*'C. 
[Elemental analysis:- C,67*l;H,6.43;N,6.7;S,7.9%, 
calculated:- C, 67.32;H,6.34;N,6.83;S,7.80%. 
NMR (in a mixture of CDCl^ and D2O):- l-2-l,8 (6H,m) , 
2.79 (lH,dd,J = lOHz, 12Hz) , 3.07 (lH,dd,J » 12Hz, 
2HZ), 3.49 (2H,m), 3.69 (lH,d, J = lOHz) , 3.81 (lH,dt,J 
« lOHz, 2Hz) , 4.14 (lH,d,J = lOHz) , 7.2-7.6 (10H,m)]. 
2VA A solution of [±] -2- [ 2 , 2-di (hydroxymethyl) - 

tetrahydro-2H-pyran-6-ylmethylthio] -4 , 5-diphenyl- 
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imidazole (l«2g) in pyridine (Sml) was treated with 
acetic anhydride (0.92g) and the mixture was stirred at 
room temperature overnight. The mixture was treated 
with a fvirther quantity of acetic anhydride (0«92g) in 
pyridine (Sml) , followed, after one hour, by methanol 
(20ml) . Evaporation of the mixture gave a colourless 
gvim. The residue was treated with a mixture of water 
(2 0ml) and methanol (20ml) and it was evaporated 
again. This procedure was repeated three times, and 
then the residue was dissolved in ethyl acetate (25ml) . 
This solution was dried (magnesium sulphate) and 
evaporated to give a pale yellow glass. This was 
triturated with a mixture diethyl ether and pentane 
to give [±]-2-[2,2-di(acetoxymethyl) tetrahydro-2H- 
pyran-6-y Imethylthio] -4 , 5-dipheny limidazole ( 1 . Og) in 
the fozm of a stable meringue, m.p. 50-56 
[Elemental analysis:- C, 65.7 ;H, 6. 25 ;N, 5. 80;S, 6.4%; 
Calculated:- C,65.59;H,6.07;N,5.67;S,6.48%. 
NMR (in CDCl^):- 1.3-1.8 (6H,m) , 1.82 (3H,s), 2.07 
(3H,s), 2.93 (lH,dd,J = 16Hz, 8Hz) , 3.05 (lH,dd,J = 
lOHz, 2Hz), 3.95 (2H,m) , 4.02 (lH,d,J= 12Hz) , 4.11 
(lH,d,J = 12Hz), 4.85 (lH,d,J = 12Hz) , 7.2-7.6 
(10H,m) ] . 
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EXAMPLE 6 

Compounds AB and AC 

AB A mixtxare of 4, 5-diphenyliBiida20le-2-thiol 
(S.Og) arid 2-broi&oetlianol (2.5g) in ethanol (150ml) was 
stirred at reflux for 4 hours. The mixture was 
filtered hot, cooled to 5«C. , neutralised by treatment 
with sodium hydroxide solution (2M} and poured into 
iced water (1500ml) . The resulting cream solid 
(4.8g) was filtered off and subjected to flash 
Chromatography (eluting with a mixture of 
dichloromethane and methanol (19:1 v/v) followed by 
crystallisation from ethanol, to give 2-(2-hydroxy- 
ethylthio)-4,5-diphenylimida2ole (0.7g), in the form of 
a white crystalline solid, m.p. 168-70 ^C. 
[Elemental analysis:- C,68.7;H,5.5;N,9.4;S, 10.6%; 
calculated:- C,68.9;H,5.45;N,9.45;S,10.81%. 
NMR (in CD3SOCD3):- 3.20 (2H,t,J = 8H2) , 3.68 (2H,t,J = 
8Hz), 7.2-7.5 (10H,m)]. 

AC By proceeding in a similar manner, but replacing 
the 2-bromoethanol by bromoethane, there was prepared :- 
2-ethylthio-4 , 5-diphenylimidazole, m.p. 190 •C. 

EXAMPLE 7 

Compound AD 

A mixture of 2 - ( 2 , 2-diethoxyethylthio) -4 , 5- 
diphenylimidazole (lO.Og), pyridinium 4-toluene- 
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sulphonat:e, polymer-bound (1.6g; approximately 6mmole 
of active component), and 1, 3 -propanediol (10. Og) in 
toluene (500ml) was stirr-ed at reflux under a Dean and 
Stark water trap for 24 hours. At periodic intervals of 
about one hour the fluid collected in the water trap 
was run off and replaced in the reaction flask by fresh 
toluene. After cooling to room temperature, the mixture 
was washed with water (3x250ml) , dried (magnesium 
sulphate) and evaporated. The resulting dark orange 

oil was subjected to flash chromatography (eluting with 
mixtures of ethyl acetate and dichloromethane; 1:9-4:6 
v/v) and crystallised from ethyl acetate, to give 
2 - 1 ( 1 , 3-dioxan-2-yl ) methylthio] -4 , 5-diphenylimidazole , 
(2.3g) m.p. 153-155«C. 

[Elemental analysis:- C,68.3;H,5.75;N,7.9;S,9.1%; 
Calculated:- C,68.15;H,5.72;N,7.95;S,9.10%. 
NMR (in CDCI3):- 1.38 (lH,m), 2.10 (lH,m) 3.11 (2H,d,J 
« 6Hz), 3.87 (2H,dt,J = lOHz, 2Hz) , 4.16 (2H,dd,J = 
lOHz, 6Hz) , 4.89 (lH,t,J = 6Hz) , 7.2 7.5 (10H,m) ] . 

EXAMPXfE 9 

Compounds AE, AG and AJ 

AE A stirred solution of 2- (3-aminopropylthio) - 

4 , 5-diphenyliroidazole (3.36g) in ethanol (150ml) at the 

ambient temperature was treated with S,S'-dimethyl-N- 
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cyanodithioiminocarbonate (l.76g), and stirred for one 
hour. The resulting solid was filtered off, washed 
with diethyl ether and dried, to give 3-cyano-2-methyl- 
1- ( 3 - (4 , 5-diphenyliinida2ol-2-ylthio) propyl] isothiourea 
(3-l5g) in the form of a colourless solid, m.p. 
225-227«»C. 

[Elemental analysis:- C,6l.S;H,5.3;N,17.1;S,15.6%; 
calculated: - C, 6X. 92 ;H, 5 . 16 ;N, 17 . 20 ;S, 15 . 72% . 
NMR (in a mixture of CD3SOCD3 and D^O):- 1.94 (2H, 
quin,J - 7H2), 2.53 (3H,s), 3.13 (2H,t,J « 7Hz) , 3.44 
(2H,t,J - 7HZ) , 7.1-7.5 (10H,]n)3. 

AG By proceeding in a similar manner, but replacing 

the 2-(3-aminopropylthio)-4,5-diphenylimida2ole with 
the appropriate quantity of 2-(4-aminobutylthio) -4 ,5- 
diphenylimidazole, stirring for a total of 5 hours 
and, after evaporation of the reaction mixture, 
subjecting the residue to mplc (using a mixture of 
dichloromethane and methanol; 19:1 v/v) as eluent, 
there was prepzured 

3-cyano-2-methyl-l-[ 4- (4 , 5-diphenylimidazol-2-ylthio) - 
butyl] isothiourea (4.4g) in the form of a colourless 
solid, m.p.l03-105<»C. (from isopropanol) . 
[Elemental analysis:- C,62.5;H,5.46;N,16.5;S,15.3%; 
Calculated: - C, 62 . 68 ;H, 5 . 50 ;N, 16 . 61;S , 15 . 21%. 



wo 91/13876 



PCr/GB91/00408 



- 41 - 



NM^ (in a mixture of CD3SOCD3 and D2O):- 1.67 (4H,n) , 
2.54 (3H,S), 3.13 (2H,t,J- 7Hz) , 3.3-3.36 (2H,1H) , 
7.2-7.47 (10H,in)]. 

AJ By again proceeding in a similar manner, but 
replacing the 2-(3-aminopropylthio)-4,5-diphenyl- 
imidazole with 2-(2-aminoethylthio)-4,5-diphenyl- 
imidazole, there was prepared 

3-cyano-2-methyl-l- [ 2- (4 , 5-diphenylimidazol-2-ylthio) - 
ethyl ]isothiovirea (3.02g) in the form of a colourless 
solid, m.p. 215-217'C. (from ethanol) . [Elemental 
analysis:- C,61.2;H,4.96;N,18.1;S,16.2%; Calculated:- 
C,61,04;H,4.87;N,17.80;S,16.30%.NMR (in a mixture of 
CD3SOCD3 and DjO):- 2.38 (3H,s), 3.35 (2H,t,J= 7Hz) , 
3.74 (2H,t,J = 7HZ) , 7.1-7.55 (10H,m)]. 

EXAMPI.E 9 

Compound AF 

AF A suspension of 3-cyano-2-methyl-i-[2-(4, 5- 
diphenylimida2ol-2-ylthio) ethyl ]isothiourea (1.6g) in 
ethanol (100ml) was treated with hydrazine hydrate 
(0.6ml). The mixture was heated under reflux for 2 
hours, and the resulting solution was evaporated. 
The residue was dissolved in ethanol (250ml) and was 
then treated with a solution of acetyl chloride (5ml) 
in ethanol (20ml) with ice cooling. After stirring 
for 10 minutes, the solution was evaporated and the 
residue was dissolved in methanol (20ml) . The 



o 
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solution was treated with diethyl ether (60ail) and left 
to stand for 20 hours. The resulting solid was 
filtered off and dried, to give 2-[2-(5-amino-l,2,4- 
tria2ol-3-ylamino) ethylthio] -4 , 5-diphenyl imidazole 
dihydrochloride (1.03g) in the form of a colourless 
solid, m.p. 223-226«C« 

[Elemental analysis:- C,49.2;H,4.5;C1,15.1;N,21.3; 
S,7.1:H20,3.2%; 

calculated (for C^gHj^gN^S:2HCl:H20) :- 
C,48 .72 ;H,4-91;C1,15. 17;N,20.94;S,6.84%. 
NMR (in D^O):- 3.46-3*66 (4H,m) , 7.36-7.54 (10H,m) . 

Example IQ 

Compounds AT and AH 

Al A suspension of 3-cyano-2-methyl-l-[3-(4,5- 
diphenylimidazol-2-ylthio) propyl] isothiourea (2 . 2g) in 
ethoxyethanol (200ml) was treated with hydrazine 
hydrate (3.14ml). The mixtxire was heated under 
refltix for 6 hotirs, and the resulting solution was 
evaporated. The residue was tritxirated with hot 
acetonitrile (100ml) , and the resulting solid was 
collected and dried, giving 2-[3-(5-amino-l,2,4- 
triazol-3-ylamino) propylthio}-4 , 5-diphenylimidazole 
(1.45g) in the form of a colourless solid, m.p^ 225-227«C. 
[Elemental analysis:- C,61.6;H,5.5;N,24. 6;S,8.3%; 
Calculated:- C, 61.36;H,5.41;N,25.04;S,8- 19%. 
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NMR (in a mixture of CD socD_ and D_0):- 1.87 
(2H,quin,J= 7H2), 3.1-3-17 (4H,iii) , 7.16-7.50 (lOH^m)]. 
AH By proceeding in a similar manner, but 
substituting ethanol for the ethoxyethanol and 
3-cyano-2-methyl-i- [4- (4 , 5-diphenylimida2ol-2- 
ylthio) butyl ]isothiourea for the 3-cyano-2-methyl-l- 
[3-(4 , 5-diphenylimidazol-2-ylthio) propyl] - 
isothiourea, there was prepared: - 

2- [4- ( 5-amino-l , 2 , 4-triazol-3-ylamino) butylthio] -4 , 5- 
diphenyl imidazole in the fojcm of a colourless solid, m. 
214-216-c. (from isopropanol) . 

[Elemental analysis:- C,62.0;H,S.7;N,24.0;S,8.2%; 
Calculated:- C,62.2;H,5.72;N,24.18;S,7.91%. 
NMR (in a mixture of CD3SOCD3 and D2O) :- 1.57-1.74 
(4H,m), 3.03 (2H,t,J = 7H2), 3.13 (2H,t,J = 7Hz) , 
7.17-7.48 (10H,m)]. 

EXAMPLE n 

Compound AM 

A suspension of 2-(3-aminopropylthio)-4,5-diphenyl- 
imidazole (l.55g; prepared as described in Reference 
Example 1) in acetic anhydride (lOml) was heated at 
100 'C for 3 minutes and then it was allowed to cool to 
the ambient temperature. The solution was then poured 
into water (50ml) and the mixture was allowed to stand 
for 90 minutes. The solution was treated with 
aqueous sodium hydroxide solution (2N) xintil it was 
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alkaline, and tihe ml^rture was t:hen ext:ract:ed witJi 
dichloroiiiet:hane (2x30xal) . The combined ex^ract:s were 
dried (MgS04) and evaporatied, lio give a colourless 
solid, which was recrys1:allised from ace*toniteile , t:o 
give 2- ( 3-acetamidopropylthio) -4 , 5-diphenylimidazole 
(l.OBg) in the form of a colourless solid, m.p. 180-181 
[Elemental analysis:- C,68.7;H,6*1;N,12«1;S,8.9%; 
Calculated:* C,68.35;H,6.02;N,11.96;S,9.12%. 
NMR (in CDCI3) 1.88 (2H,qain,J « 7Hz) , 3.18 (2H,t,J = 
7Hz), 3.44 (2H,q,J = 7H2) , 7.2-7.58 (10H,m) , 7.65 
(lH,br.t, J « 7H2) ] . 

Example 12 
Compounds AO, AK, AN and AP 

AO A stirred suspension of 4,5-diphenylimidazole-2- 
thiol (3.28g) in dry tetrahydrofuran (lOOml) was 
treated with a dispersion of sodixm hydride on oil 
(0.6g; 60%) at ambient temperature. After stirring 
at ambient temperature for 20 minutes. The solution 
was treated with 4-chloro-N-(4, e-dimethylpyrid-a- 
yl) butanamide (4.2g), followed by triethylamine (5ml). 
The resulting mixture was heated at reflux for 20 hours 
and then diluted with water (180ml) and diethyl ether 
(80ml) . The organic layer was separated and extracted 
with dilute hydrochloric acid (100ml; IN) . The acidic 
aqu ous phase was then separated, made alkaline by 
treatment with aG[ueous sodium hydroxide solution (IN) 
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and then ext:ract:ed vlt:li dietJiyl et:her (2xl50inl) • The 
coiobined extiraclzs were dried (H9SO4) and evaporated, t:o 
give a solid residue, which was recrystallised from 
acetonitrile, to give N-(4^6-dimethylpyxid-2-yl) -4- 
(4 , 5-diphenylimidazol-2— ylthio) butanaiaide (2*5g) in the 
form of a colourless solid, m.p. 186-188 ^C. 
[Elemental analysis:* C,70.4;H,5«81;N,12.6;S,6.6%; 
Calculated:- C,70.56;H,5.92;N,12.66;S,7.25%. 
NMR (in CDCl^):- 2.17 (2H,quin,J = 7H2) , 2.3 (3H,s), 
2.35 (3H,S), 2.62 (2H,t,J = 7H2) , 3.1 (2H,t,J = 7H2) , 
6.74 (1H,S), 7.23-7.57 (10H,m) , 7.79 (lH,s), 8.22 
(lH,br.s) } . 

AK By proceeding in a similar manner, but 

substituting the appropriate quantity of 4-chloro-N- 
(4-methylpyrid-2-yl)butanamide for the 4-chloro-N- 
( 4 , 6-dimethylpyrid-2 -y 1 ) butanamide , there was 
prepared:- 

N- (4-methylpyrid-2-yl) -4- (4 , 5-diphenylimidazol-2- 
ylthio) butanamide in the form of a colourless solid, 
m.p. 147-149«»C. 

[Elemental analysis:- C, 69 .S;H, 5 • 7 ;N, 13 . 0;S, 7 . 7%; 
Calculated:- C,70.09;H,5.61;N, 13 . 08 ; S, 7 . 48%. 
NMR (in CDCI3):- 2.19 (2H,quin,J = 7H2) , 2.35 (3H,s), 
2.65 (2H,t,J = 7H2), 3.14 (2H,t,J = 7H2) , 6.86 (lH,d,J 
= 6Hz), 7.2-7.63 (10H,m) , 7.97 (lH,s), 8.02 (lH,d,J = 
6Hz), 8.49 (lH,br.S)]. 
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AN By proceeding in a similar manner, but: 
sxibstituting the appropriate quantity of 
N- (4-chlorobutanoyl) -2 , 6-dimethylmorpholine for the 
4 -chlor o-N- {A, 6-dimethy Ipyr id-2 -y 1 ) butanamide , there 
was prepared:- 

2 , 6-dimethyl-N- [ 4- (4 , 5-diphenylimidazol-2-ylthio) - 
butan-l-oyl]morpholine (4.7g) in the form of a 
colourless solid, m.p. 147-149 ^C. 
[Elemental analysis:- C,68. 6;H,6«79;N,9.7;S,7.4%; 
Calculated:- C,68.93;H,6«71;N,9.65;S,7.36%. 
AP By proceeding in a similar manner, but 
siibstituting the appropriate quantity of 4-chloro-N- 
(pyrid-2-yl)butaaiamide for the 4-chloro-N-(4,6- 
dimethylpyrid-2-yl) butanamide, there was prepared:- 
N- (pyrid-2-yl) -4- (4 , 5-diphenylimidazol-2- 
ylthio) butanamide (O.Sg) in the form of a colourless 
solid, m.p. 167-169^C« 

[Elemental analysis:- C,68«8;H,5.19;N,13«2%; 
Calculated:- C, 69.54 ;H, 5.35 ;N, 13. 52%] . 

Pyaifipl^ 13 

Compound AL 

A stirred suspension of lithium aluminium 
hydride (0.42g) in dry tetraOiydrofuran was treated 
portionwise with N-(4, 6-dimethylpyrid-2-yl) -4-(4 , 5- 
diphenylimidazol-2ylthio) butanamide (2«44g} at -10**C 
tmder am aorgon atmosphere* The mixture was then 
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stirred at: the ambient temperature for 2 hours. 
It was then treated with water (0.7ml) , followed by 
aqueous sodium hydroxide solution (2. 1ml; 15%) and then 
water (2.1ml). After stirring for 10 minutes, the 
mixture was filtered and the filtrate was evaporated, 
to give a colourless solid. This solid was subjected 
to flash chromatography on silica gel, using a 
mixture of dichloromethane and methanol (39:1 v/v) as 
eluent, to give 4,6-dimethyl-2-[4-(4,5-diphenyl- 
imida2ol-2-ylthio)butylamino] pyridine (1.64g), in the 
form of a colourless solid, m.p. 166-168 
[Elemental analysis:- C,72.7;H,6. 6;N,12.9;S,7.5%; 
Calculated : - C , 72 . 9 ;H , 6 . 54 ;N, 13 . 08 ; S , 7 . 48% . 
NMR (in CDCl^):- 1-73-1.84 (4H,m) , 2.18 (3H,s), 2.2 
(3H,s), 3.1 (2H,t,J = 7H2) , 3.22 (2H,q,iT = 7Hz) , 4.63 
(lH,br.t,J = 7Hz), 6.0 (1H,S), 6.27 (1H,S), 7.2-7.63 
(10H,m) . 

EXAMPLE 14 

Compounds AO to BF 

AQ Sodium methoxide (2.16g) was added to a stirred 

suspension of 4,5-diphenylimida2ole-2-thiol (10. Og) in 
anhydrous methanol (250ml) , After stirring at room 
temperature for 30 minutes methyl 4 , 5-epoxypentanoate 
(7.7g) was added and the mixture was stirred at room 
temperature overnight. Evaporation gave a light 
yellow residue, which was shaken with ethyl acetate 
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(2501&1) and walrer (250ml) . The layers were separatied 
and t:he organic layer dried (magnesixm sulphate) and 
evaporated • The residue was boiled with methanol 
(100ml) for 15 minutes and then allowed to cool to room 
tempera txire. The white insoluble solid was collected 
by filtration and washed with a little fresh methanol. 
The solution was treated with fresh methanol (100ml) 
and IH sodium hydroxide solution (50ml) • After standing 
at room temperature for 2 hours the clear solution was 
evaporated to dryness and shaken with ethyl acetate 
(200ml) and 2M acetic acid solution (150ml) . The layers 
were separated and the organic layer dried (magnesium 
sulphate) and evaporated. The oily residue was 
dissolved in dichloromethane (300ml) and treated with 
trif luoroacetic acid (10ml) • After standing at room 
temperature for 2 hours the solution was washed with 
5% sodium hydrogen carbonate solution (5xl50ml) , dried 
(magnesium sulphate) and evaporated. The resulting 
white foam was subjected to flash chromatography (ethyl 
acetate-dichloromethane mixture, 1:1 v/v) • 
Crystallisation from ethyl acetate /hexane gave 
(5R, 5S) -4 , 5-diphenyl-2- [ (2-oxotetrahydrof ur••5- 
yl)methylthio] imidazole (2.0g} in the form of a dense 
white solid, m.p. 118-120*C. 

[Elemental analysis:- C, 68 . 7 ;H, 5. 2l;N, 7 . 9 ;S, 9 • 1%; 
Calculated: - C, 68 . 55 ;H, 5 . 18 ;N, 7 . 99 ;S, 9 . 15% . 
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NMR (in CDCI3):- 2.10 (lH,in) , 2. 3-2-7 (3H,m) 3.32 
(lH,m), 4*83 (lH,m), 7.2-7.5 (10H,in)]. 
AR By proceeding in a similar manner, bub 
substituting 4 , 5-bis ( 3 -chlor ©phenyl ) imida2ole-2-thiol 
for the 4 ,5-diphenylimidazole-2-thiol, and t-butyl 
5, 6-epoxy-3-hydroxy-3-methylhexanoate for the methyl 
4,5-epoxypentanoate^ there was prepared: - 
(4R,4S) (6R,6S)-6-[ (4 , 5-bis{3-chlorophenyl} imidazol-2- 
yl) thiomethyl] -4-hydroxy-4-methyltetrahydropyran-2-one 
in the form of a white solid, m.p. 178 •C. 
[Elemental analysis:- C,57.1;H,4.32;C1,15.1;N,5.88; 
S,6.73%; Calculated:- C,57-02;H,4.35;C1,15.3;N,6.05; 
S,6.92%. NMR (inCDC^):- 1.35(3H,s), 1. 66-1. 8 (lH,m) , 
2.14-2.22 (lH,m) , 2.4-2.78(2H,m) , 3 . 4 (2H, d, J = 4Hz) , 
4.41 (IH.s) ,4.9-5. l(lH,m) ] . 

By again proceeding in a similar manner, and 
replacing the 4,5-bis(3-chlorophenyl) imidazole-2-thiol 
with the appropriate quantity of the corresponding 
iiaida2ole-2-thiol, there were also prepared: - 
AS (4R, 4S) (6R, 6S) -6- [ (4 , 5-Bis{4-chlorophenyl}- 

imidazol-2-yl) thiomethyl] -4-hydroxy-4-methyltetra- 
hydropyran-2-one, m.p. 190-1 

[Elemental analysis:- C,56.8;H,4.3;C1, 15.7;N,5.9;S,6.82% 
Calculated:- C, 57. 02 ;H, 4. 35;C1, 15 .3 ;N, 6. 05;S, 6. 92%] . 
AT (4R,4S) (6R,6S)-6-[ (4,5-Bis{2-chlorophenyl}- 

imidazol-2-yl) thiomethyl] -4-hydroxy-4-methyltetrahydro- 
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pyxan-2-one, m.p, lOO^C. 

[Elemental analysis:- C,56.8;H,4.36;C1,15.2;N,6.04;S,7.2% 
Calculated:- C,57,02;H,4.35;Cl,15.3;Nr6.05;S,6.92%] . 
AU (4R,4S) (6R,6S)-6-t (4,5-Bis{4-f luorophenyl}- 

iinida2ol-2-yl) thiomethyl] -4 -hydroxy-4 -methyl tetra- 
hydropyran-2-one, m.p. 174-178 ^C. 

[Elemental analysis:- C,61.7;H,4,8;F,8.9;N,6.5;S,7.4%; 
Calculated:- C,61.38;H,4.68;F,8.83;N,6.51;S,7.45%] • 
AV (4R, 4S) (6R, 6S) -6- [ (4 , 5-Bis{4-trif luoromethyl- 

phenyl} imidazol-2-yl) thiomethyl ] -4-hydroxy-4-methyl- 
tetraliydropyran-2-one^ m.p. 205*C« 
[Elemental analysis:- C, 54 • 6 ;H, 3 • 99;N, 5 .28%; 
Calculated:- C,54.3;H,3.80;N,5.28%] • 

AW (4R,4S) (6R^6S)-4-Hydroxy-6-[ (4^ S-bis^S-methyl- 

phenyl} imldazol-2-yl) thiomethyl] -4 -methy Itetra- 
hydropyran-2-one, m.p. 86-88*C. 

[Elemental analysis:- C, 67.90;H,6.40;N, 6.50;S,7.30%; 
Calculated:- C,68.22;H,6«20;N,6.63;S,7.59%] . 
AX (4R,4S) (6R,6S)-4-Hydroxy-6-[ (4 , 5-bis^4-methyl- 

phe^yl} imidazol-2-yl) thiomethyl ] -4-methyltetrahydro- 
pyran-2— one, m.p. 205-7 'C. 

[Elemental analysis:- C,68.1;H, 6.09 ;N, 6.42%; 
Calculated:- C, 68. 22;H, 6.20;N, 6.63%] . 
AY (4R,4S) (6R,6S)-4-Hydroxy-6-[ (4,5-bis{4- 

isopropylphenyl} imidazol-2-yl) thiomethyl] -4 - 
methyltetrahydropyran-2-one, m.p, 89-91 •c. 
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[Elemental analysis:- C, 69.8;H,7.2;N,5.9;S,6.36%; 
Calculated:- C,70.26;H,7.16;N^5.85;S,6.69%. 
AZ (4R,4S)(6R,6S)-6-[(4,5-Bis{4 -tertbutylphenyl } - 

iiaidazol-2-yl) tliiomethyl ] -4-hydroxy-4-inethyltetra- 
hydropyran-2-one, m.p. 134-51®C, 
[Elemental analysis (C3QH3gN203S:l/4H20) :- 
C,70•5;H, 7. 7;N,5, 3 ;S, 6. 33;H20^1.2%; 

Calculated:- C,70.48;H,7.59;N,5.48;S,6.2;H2O,0.81%] • * 
BA (4R,4S) (6R,6S)-4-Hydroxy-6-[(4,5-bis{2- 

methoxyphenyl} imidazol-2 -y 1) tliiomethyl ] -4-methyltetra- 
hydropyran-2-one, m.p, 108-10*»C. 

[Elemental analysis (C24^26^2^5^*^4^8^2^ 

61.8 ;H, 5.9 yN, 5.5 ;S, 6.37%; 
Calculated:- C,61.99;H^ 6.27;N,5.17;S,5.90%] . 
BB (4R,4S) (6R^6S)-4-Hydroxy-6-[(4,5-bis{3- 

methoxyphenyl} imidazol-2 -yl) thiomethyl] -4-methyl- 
tetrahydropyran-2-one, m.p. 148*C. 

[Elemental analysis (^24^26^2^5^* ^•^^^4^8^2^ * 
C, 62.2 ;H, 5.74 ;N, 5.79%; 

Calculated:- C, 62 . 7 ;H, 6 . 04 ;N, 5. 67 ;S, 6 . 94%] - 
BC & BD 

BC By proceeding in a similar manner, and replacing 

the 4,5-bis(3-chlorophenyl)imidazole-2-thiol by 
4,5-diphenylimidazole-2-thiol in the reaction with 
t-buty 1-5 , 6-epoxy-3 -hydr oxy-3 -methy Ihexanoate , there 
was obtained a product in the form of a mixtxire of 2 
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racemalies. This iaixt:ure was t:rit:ura1:ed wi'th dielzhyl 
ether ^ and the insoluble material recrystallised from a 
mixture of ethyl acetate and methanol, to give 
6- [ (4 , 5-diphenylimidazol-2-yl) thiomethyl] -4-hydroxy- 
4 -methy Itetr ahydropyr an-2 -one , m,p. 201-2 02. 5«C. 
[Elemental analysis:- C,67.10;H,5.70;N,7.1O;S,8.0O%; 
Calculated:- Cr66.98;H,5.62;N,7.10;S,8.13%. 
NMR (in CD3SOCD3):- 1.1(3R,S), 1.64-2.G6(2H,m) , 
2.3-2.6(2H,m) , 3.4-3-5(2H,m) , 4.76-4-92 (lH,m) , 
5.06(lH,m)] . 

BD The washings from the trituration were 

concentrated, to give a white solid, which was 
recrystallised from a mixture of ethyl acetate and 
methanol, to give 6-[ (4,5-diphenylimidazol-2- 
yl) thiomethyl] -4 -hydroxy-4 -methyl tetrahydropyran-2 -one, 
m.p. 203.5-205*C. 

[Elemental analysis:- C,66«60;H,5.56;N,6.94;S,8.10%; 
Calculated:- C,66.98;H,5.62;N,7.10;S,8.13%. 
NMR (in CD3SOCD3):- 1.24(3H,S), 1 . 7-2 • 3 (2H,m) , 
2.3-2.7(2H,m) , 3.4-3.5(2H,m) , 4 . 54-4 . 7 (lH,m) , 
5,04(1H,S), 7.15-7.6(10H,m) ] . 

BE & BF By proceeding in a similar memner to 

that described for Compounds BC and BD, but replacing 
the 4,5-diphenylimidazole-2-thiol by the appropriate 
guantity of 4 , 5-bis- ( 4-methoxyphenyl) imidazole-2-thiol , 
there were obtained:- 
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4-hydroxy-6- [ (4 ^ 5-bis{4-inethoxyphenyl} iinidazol-2- 
yl ) thiomethyl ] -4 -methyltet:rahydropyran-2-one , 
m»p, 2 14 -2 15 • and 90-115 **C. [Element:al analyses:- 
Compound BE:- C, 63 . 3 ;H, 5 . 82 6. ll;S,7 . 1%; 
Compound BF:- C,63.8;H,5.94;N,5.94;5,6.9%; 
Calculated:- C,63.44; H,5.73;N^6.17;S,7.05%] . 

EXAMPLE 15 

Compounds BG TO Bli 

BG A suspension of (4R, 4S) (6R, 6S) -4-hydro3cy-6- 

[ (4 , 5-bis<4-me1:hylphenyl>imidazol-2-yl) lAiomethyl]- 
4-methylt:etrahydropyran-2-one (4.7g.) in dichloro- 
me-tliane (250ml) was treated dropwise with 
trif luoroacetic anhydride (6.3g) with ice-cooling, and 
left to stand at room temperature for 24 hours. The 
resulting solution was washed with saturated aqueous 
sodium bicarbonate solution, dried over magnesium 
sulphate, and evaporated, to give a gum. This gum was 
dissolved in toluene (200ml) , and treated with 
l,8-diazabicyclo[5.4.0]undec-2-ene (4.5g), and left to 
stand at room temperature for 24 hours. The solution 
was then washed with water, dried over magnesium 
sulphate, and evaporated to give a white foam. This 
was recrystallised from a mixture of ethyl acetate and 
methanol, to give (6R,6S)-6-t (4,5-bis{4-methylphenyl}- 
imidazol-2-yl) thiomethyl]-5 , 6-dihydro-4-methylpyran- 
2-one, (2.1g), m.p. 191«C, 
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[Elemen-tal analysis:- C,7l.2;H,6.l2;N,6.85;S, 7.8 %; 
Calculated:- C,71.26;H,5.98;N,6.93;S,7.93%. 
NMR (inCDCl^):- 1.96(3H,s), 2.3(6H,s), 2 . 54 (2H,d, J « 
8Hz) , 3 .48(2H,d,J " 6Hz) , 4 . 6-4 . 8 (lH,m) , 5.8(lH,d}, 
7.0-7.2 (8H,m) . 

By proceeding in a similar manner, but: replacing 
compound AX with the appropriate quantity of the 
corresponding compound from confounds AR to BF, there 
were also prepared :- 

BH (6R, 6S) -6-[ (4 , 5-diphenylimida2ol-2-yl) - 

thiomethyl]-5, 6-dihydro-4-methylpyran-2-one, m.p. 70-71«C. 
[Elemental analysis:- C, 69.7;H,5.69;N,7.3;S,8.6%; 
calculated:- C,70.19;H,5.36;N,7.44;S,8.52%] . 
Bl (6R, 6S) -6-[ (4, 5-Bis{4-chlorophenyl}imidazol- 

2-yl)thiomethyl]-5, 6-dihydro-4-methylpyram-2-one, m.p. 
175-17 6 •C. [Elemental analysis : - 
C,59.1;H,4.04;N,6.3;S,7.3;C1,15.8%; 

Calculated:- C,59.33;H,4.07;N,6.29;S,7,20;C1,15.92%3. 
BJ ( 6R , 6S ) -6- C ( 4 , 5-bis { 3 -chlorophenyl } imidazol- 

2-yl)thiomethyl]-5, 6-dihydro-4-methylpyran-2-one, m.p. 
132-135'C. 

[Elemental ana lysis : - 
C,59.3;H,4.2;N,6.4;S,7.1;C1,15.6*; 

Calculated:- C, 59 . 33 ;H, 4 . 07;N, 6. 29 ;S, 7 . 20;C1, 15.92%] . 
BK (6R, 6S)-6-( (4,5-bis-{2-chlorophenyl}imidazol- 
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2-yl) thiome-thyl] -5 , 6-dihydro-4-niethylpyran-2-one, m. p. 
126-127»C. 

[Elenental analysis:- C,59.2;H,4.04;N,6.2;C1,15.9%; 
Calculated:- C,59.33;H,4.07;N,6.29;S,7.20;C1,15.92%] . 
BL (6R,6S)-6-[ (4,5-bis-{4-fluorophenyl}ilnida^ol- 

2-yl) thiomethyl] -5, 6-dihydro-4-inethylpyran-2-one, m.p. 
123-126«»C. 

[Elemental analysis:- C, 64 . 5;H, 4 . 6;N, 6. 9;S, 7. 8 ;F, 9 .3%; 
Calculated:- C,64.06;H,4.4;N,6.79;S,7.77;F,9.21%] . 

EXAMPLE Ifi 

Compounds BM TO bq 

BM A mixture of 5-(iodomethyl)-2-furanone (2.06g), 
4 , 5-bis-(4-iBethylphenyl) imida2ole-2-thiol (2 . 29g) , and 
potassium carbonate (o.56g), in dry dimethylformamide 
(40ml) was stirred at room temperature for 24 hours. 
The dimethylformamide was removed by evaporation at 
reduced pressure, and the residue was shaken with water 
and dichloromethane, the organic layer separated, and 
the aqueous layer extracted with more dichloromethane. 
The combined organic solutions were dried over 
magnesium sulphate and concentrated, to give a yellow 
semi-solid. This was subjected to chromatography on 

silica gel, eluting with a mixture of ethyl acetate and 
dichloromethane, (3:7v/v), and the foam obtained was 
recrystallised from diethyl ether to give 
( 5R , 5S ) -5- t ( 4 , 5-bis- { 4 -methy Ipheny 1 } imidazol-2 - 
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yl).thiomethyl]"tetrahydrofuran-2-one, (2.05g), m.p. 
128-129«C. 

[Elemental analysis:- C,69*7;H,5.83;N^7-3;S^8.6%; 
Calculated:- C,69.81;H,5*86;N,7*40;S,8,47%. 
NMR (in CDCI3):- 1.96-2.7(4H,a) , 2.36(6H,s), 
3-3(2H,dd,J - SHz, 2KZ), 4 . 72-4 . 9 (IH.m) , 
6- 96-7,5(8H,3n) ] . 

BN By proceeding in a similar manner, but replacing 

the 4,5-bis-(4-methylphenyl) imidazole-2-thiol by the 
appropriate quantity of 4^ 5-diphenyl imidazole- 2 -thiol, 
and the 5- (iodomethyl) -2-furanone by the appropriate 
quantity of (6R, 6S) -6- (iodomethyl) -3, 4,5, 6- 
tetrahydropyran-2-one, there was prepared: - 
(6R, 6S) -6- [ (4 , 5-diphenylimidazol-2-yl) thiomethyl] - 
3,4,5,6-tetrahydropyran-2-one, with no sharp melting 
point « 

[Elemental analysis:- C,69.00;H^5.52;N,7.7;S,8.70%; 
Calculated:- C,69.20;H,5.53;N,7.69;S,8.80] . 
BO By again proceeding in a similar manner, but 
replacing the (6R, 6S) -6- (iodomethyl) -3 , 4 , 5 , 6- 
tetrahydropyran-2-one by 4 ,4-dimethyl-6-iodomethyl- 
3 , 4 , 5 , 6-tetrahydropyran-2-one there was prepared :- 
(6R, 6S) -6-[ (4 , 5-diphenylimidazol-2-yl) thiomethyl] - 
4 , 4-dimethyl-3 , 4,5, 6-tetrahydropyran-2-one, m.p. 
130-131^C. 

[Elemental analysis:- C,70.0;H,6.34;N,6.6;S,8.1%; 
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Calculated:- C, 70.38 ;H, 6 . 16;N, 7 . 14 ;S,8. 17% . 

By again proceeding in a similar manner, but 
replacing the 5-(iodomethyl)-2-furanone by 
(4R, 4S) (6R, 6S) -4-hydroxy-6-iodomethylpyran-2-one, there 
was obtained, after chromatography 

BP (4R,4S) (6R,6S)-6-[(4,5-diphenyliiBida2ol-2- 

yl) thiomethyl] -4-hydroxy-3 ,4,5, 6-tetrahydropyran-2-one, 

m.p. 191-192«»C. 

[Elemental analysis:- C, 66 . 2 ;H, 5,26;N,7 . 3 ;S, 8 .2%; 
Calculated:- C,66.29;H,5.30;N,7.36;S,8.43%] and 
BQ (3R, 3S) (5R, 5S) -ethyl 6-[ (4 , 5-diphenylimidazol- 
2-yl)thio]-3,5-dihydroxyhexanoate, m.p. 94-95»C. 
[Elemental analysis:- C,64.4;H,6.02;N,6.48;S,7.5 %; 
Calculated:- C,64.77;H,6.14;N,6.57;S,7.52%). 
NMR (in CDCI3):- 1.21(3H,t), 1.5-2.1(2H,m), 
2.22-2.6(2H,m) , 2 . 9-3 . 2 (2H,m) , 4.16(2H,q), 2.2-2 .4 (2H,m) 

Compound BR 

A mixture of 4 , 5-diphenylimidazole-2-thiol (3.5g) 
and anhydrous potassium carbonate (2.9g) in anhydrous 
dimethylformamide (60ml) was stirred at room 
temperature for 30 minutes. it was then treated 

with (2R,2S) -2- (iodomethyl) -6-0x0-1, 4-dioxane (3.4g) 
and the resulting mixtxire stirred at room temperature 
for 3 days. The mixture was poured into water (600ml) 
and the product collected by filtration and dried at 



wo 91/13876 



PCr/GB91/00408 



- 58 - 

60 ''.C, to give a cream solid (2.6g)« A portion (1.5g) 
of this solid was dissolved in dichloromethane (60ml) 
and treated with trif luoroacetic acid (0.48g). After 
30 minutes the solution was diluted with fresh 
dichloromethane (100ml) and washed with 5% sodixm 
hydrogen carbonate solution (75ml) . The layers were 
separated and the organic fraction washed with water 
(50ml) , dried (magnesium sulphate) and evaporated, 
crystallisation from tetraihydrofuran/diethyl ether gave 
(6R, 6S) -[ (4 ,5-diphenylimidazol-2~yl) thiomethyl]-2- 
oxo-l,4-dioxane (0.5g) in the form of a white powder, 

m,p. 194-196'»C. 

[Elemental analysis:- C,64.8;H,4.91;N,7.7;S,8.8%; 
Calculated:- C,65.57;H,4*92;N,7.65;S,8.74%; 
NMR (CD^SOCD^):- 3.46 (2H,d,J « 6H2) , 3.76 (lH,dd,J = 
12Hz, 6H2), 4.05 (lH,dd,J = 12Hz, 4Hz) , 4.32 (2H,dd,J = 
16Hz, 4HZ), 4.87 (lH,m) , 7.2-7.5 (10H,m) ] . 

18 

Compound BS 

Sodium methoxide (0.34g) was added to a 
suspension of 4r5-bis-(4-chlorophenyl) imidazole-2-thiol 
(2.0g) in methanol (50ml), and the mixtxire was stirred 
at room temperature for one hour. t-Butyl 5,6-epoxy- 
3-hydroxy-3-methylhexanoate (1.98g), was added and the 
mixture was stirred at room tempera txire for 18 hours. 
It was then concentrated at reduced pressure and the 
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residue was shaken with ethyl acetate and water. The 
ethyl acetate layer was separated, dried over magnesium 
sulphate, and concentrated, to give a semi-solid. 
This was triturated with diethyl ether, to give a white 
solid, which was subjected to chromatography on silica 
gel eluting with a mixture of dichloromethane and ethyl 
acetate, to give a gvm, which was recrystallised from 
cyclohexane to give t-butyl 6-[ (4 , 5-bis-{4-chloro- 
phenyl} imidazol-2-yl) thio] -3 , 5-dihydroxy-3-methyl- 
hexanoate in the form of one racemate, a white 
crystalline solid, m.p. 152-153 'C. [Elemental 
analysis:- C,58.3;H,5.68;C1,13.3;M,5.18;S,5.94%; 
Calculated:- C,58.1;H,S.63;C1,13.19;N,5.21;S,5.97%. 
KMR (in CDCI3):- 1.32(3H,s), 1.46(9H,S), 1.64 
(lH,dd,J = 12Hz, 4HZ), 1.9-2.1(lH,m) , 2 . 3-2 .7 (2H,m) , 
2.98-3.3(2H,m) , 4.3-4.5(lH,m) , 4.8-6.4 (2H,br.s) , 
7.1-7.6(8H,m) . 

EXAMPI.E 1^ 

Compound BT 

6-[ (4 , 5-Diphenylimidazol-2-yl) thiomethyl]-4- 
hydroxy-4-methyltetrahydropyran-2-one (4.22g), was 
added to a solution of sodium hydroxide (1. 0M;10, 66ml) 
and water (70ml), and warmed at 60«»C for 10 minutes. 
Traces of solid were removed by filtration, and the 
filtrate was concentrated at reduced pressure to give a 
glass. This was dissolved in dimethylformamide (40ml) , 
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and t:reat:ed with etiliyl iodide (2.159), and the mixtur 
was stirred at room temperature for 2 hours. It was 
then shaken with ethyl acetate and water, the organic 
layer was separated and washed with water, dried over 
magnesium sulphate, and concentrated, to give an oil. 
This was subjected to chromatography on silica gel, 
eluting with a mixture of dichloromethane and ethyl 
acetate (l:lv/v), to give (3R, 3S) (5R, 5S) -ethyl 
6-[ (4 , 5-diphenylimida2ol-2-yl) thio] -3 , 5-dihydroxy- 
3-methylhexanoate (2.47g), in the form of a yellow 
solid with no sharp melting point. 
[Elemental analysis:- C,64.9;H,6.4;N,6.2;S,7.1%; 
Calculated:- C,64.46;H,6.54;N,6.54;S,7.48%. 
NMR (in CDCI3):- 1.24(3H,2dt) , 1.6(lH,dd,J « lOHz, 
3Hz) , 1.9-2.1(lH,m) , 2 . 4-2 . 7 (lH,m) , 2 . 9-3 . 2 (2H,m) , 
4.05-4.24 (3H,m), 4 . 38-4 . 58 (lH,m) , 7.1-7.5 (10H,m) ] . 

PXAiq>Lg 20 

Compound BT? 

(6R, 6S) -6-[ (4 , 5-Diphenylimidazol-2-yl) thio- 
methy 1 ] -4 , 4-dimethyl-3 ,4,5, 6-tetrahydropyran-2-one 
(l.lSg) was dissolved in 33% ethanolic methylamine 
(50ml) , and heated at reflux for 2 hours. It was then 
concentrated to give a solid, which was recrystallised 
from ethanol to give (2R, 2S) -2-[ (2-hydroxy-4 , 4- 
dimethyl-5-methylaminocarbonylpent-l-yl) thio] - 
4,5-diphenylimidazole (0.53g), m.p. 190-191<»C. 
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[Elemental analysis:- C, 68 . 3 ;H, 7 . 0;N, 9 . 9;S,8 . 1%; 
Calculated:- C,68.05;H,6.9;N,9.92;S,7.6%. 
NMR (in CD3SOCD3) 0.98(3H,s), 1.0(3H,s), 1. 5-1. 7 (2H,m) , 
1.98-2.24(2H,m) , 2 . 5-2 . 7 (4H,in) , 3.18(2H,in), 
3.9-4.O5(lH,l0) , 5,5-5.7(lH,lll) , 7 . 2-7 . 9 (10H,in) ) . 

EXAMPLE 21 

Compo unds BV and BW 

BV (6R,6S)-6-[ (4,5-Diphenylimida^ol-2-yl)thio- 

lnethyl ] -3 , 4 , 5 , 6-tetrahydropyran-2-one , (3 . 96g) , in dry 
tetrahydrofuran, (55ml), was treated at -78 'C in an 
argon atmosphere with di-isobutylaluminixam hydride in 
tetrahydrofuran (1.0M;55ml), and stirred at -78'C for 3 
hours. It was then poured into a mixture of ice (250g) , 
water (lOOml) and acetic acid (50ml) , and extracted 
with dichloromethane. The dichloromethane extracts were 
combined, washed with water, and dried over magnesium 
sulphate. Concentration gave a yellow oil, which was 
subjected to chromatography on silica gel, eluting with 
a mixture of dichloromethane and ethyl acetate 
(3:iv/v), and the white solid obtained was 
recrystallised from a mixture of ethyl acetate and 
hexane to give (2R, 2S) (6R, 6S) -6-[ (4 , 5-diphenyl- 
iniidazol-2-yl) thioraethyl]-2-hydroxy-3 ,4,5, 6-tetra- 
hydropyran (l.isg), m.p.. 172-173«»C. 
[Elemental analysis:- C,68.7;H,6.03;N,7.6;S,8.5%; 
Calculated:- C,68.82;H,6.05;N,7.64;S,8.75%. 
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NMR (in a mixtvure of CDCl^ and CD^SOCD^):- 
1.2-2. l(6H,m) , 2.9-3.3(2H,m) , 3.6-3.8 (l/4H,in) , 
4.1-4.3(3/4H,m) , 4.7-4.8(l/4H,iii) , 5. 34 (3/4H,s) , 
5.78(3/4H,d,J « 3Bz) , 6. 46 (l/4H,d, J « 6Hz) , 
7.1-7.8(10H^in) ]. 

BW By proceeding in a similar manner, bul: replacing 
(6R, 6S) -6-[ (4 , 5-diphenylimidazol-2-yl) thiomethyl]- 
3,4,5, 6-tetrahydropyran-2 -one by 6- [ ( 4 , S-diphenyl- 
imidazol-2-yl) thiomethyl] -4-hydroxy-4-methyltetra- 
hydropyran-2-one tibere was prepared 
(2R,2S) (4R,4S) (6R,6S)-6-[ (4 , 5-diphenylimidazol-2- 
yl) tliiomethyl] -2 , 4-dihydroxy-4-methyltetrahydropyran, 
m.p. 134-151*C. 

[£lement:al walysis:- C,66.8;H,6.1l;N,7.2;S,8.1%; 
Calculated:- C, 66. 64;H, 6. 10;N,7 . 07;S, 8. 09%] . 

EXAWPLfi 23 

compounds BX & BY 

(2R,2S) (4R,4S) (6R, 6S) -6-[ (4 , 5-diphenylimida2ol- 
2-yl) thlomethyl ] -2 , 4-dihydroxy-4-methylt:etrahydropyran 
(1.9g), was dissolved in anhydrous met:hanol (150ml), 
boron trifluorlde diethyl etherate (3ml) was added, and 
t:he solution was left to stand at room temperature for 
64 hours. It was then added to excess sodium 
bicarbonate solution, extracted with ethyl acetate, and 
the organic extracts were washed with water, dried over 
magnesium sulphate, and concentrated, to give a white 
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solid. This was subjected to chromatography on silica 
gel eluting with a mixtiare of ethyl acetate and 
cyclohexane (2:lv/v), to give compo\md BX, 
(2R,2S) (4R,4S) (6R, 6S) -6-[ (4 , 5-diphenyliniida2ol-2- 
yl) thiomethyl] -4-hydroxy-2-inethoxy-4-inethyltetra- 
hydropyran (0.61g) , thought to be the 2-alpha-anoiner, 
in the fomi of a white solid, m.p. isa-ies'c. 
[Elemental analysis:- C,67.1;H,6.41;N,6.6l;S,7.6%; 
Calculated:- C,67.29;H,6.38;N,6.83;S,7.81%. 
NMR (in CD3SOCD3):- 1.16(3H,S), l.l-1.4(2H,m), 
1.5-1.7(2H,m), 3.3(3H,S), 3 .2-3 . 4 (2H,m) , 3 . 9-4 . 1 (lH,m) , 
4.48(1H,S), 4.S8(lH,dd,J = 6Hz,2Hz); and 
compound BY, (2R, 2S) (4R,4S) (6R, 6S) -6-C (4 , 5-diphenyl- 
ittida2ol-2-yl) thiomethy] -4-hydroxy-2-methoxy-4-methyl- 
tetrahydropyran, thought to be the the 2-beta-anomer, 
O.Slg, m.p. 46»C. 

[Elemental analysis:- C,67.l;H,6.68;N,6.52;S,7.4%; 
calculated:- C,67.29;H,6.38;N,6.83;S,7.81%. 
NMR (in CD3SOCD3)- 1.08(lH,s), l,25-1.75(4H,m), 
3.3(3H,m), 3.2-3.4(2H,m) , 4.0(1H,S), 4 . 1-4 . 22 (lH,m) , 
4.8(lH,m), 7.1-7.S(10H,m) ] . 

EXAMPLE 

Compound BZ 

4,5-diphenylimida2ole-2-thiol (I2.99g) was 
dissolved in dry dimethylf ormamide (200ml), and then it 
was treated with potassium carbonate (5.44g) and methyl 
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6-deoxy-6-iodo-A-D^mannopyranoside (15 .669) and stirred 
at: room temperatxire for 18 hoiirs. The mixture was 
then filtered and concentrated at reduced pressure to 
give an orange oil, which was subjected to 
chromatography on silica gel, eluting with a mixture of 
ethyl acetate and hexane, (9:lv/v), to give a white 
solid which was triturated with cyclohexane to give 
(2S , 3R, 4R, 5S, 6S) -2- [ (4 , 5-diphenylimidazol-2~ 
yl) thiomethyl] -6-methoxy-3 , 4 , 5-trihydroxytetrahydro- 
pyran (7.0g), m.p. 120-122«C, 

[Elemental analysis:- C,61«2;H, 5.87 ;N,6.44;S, 8.0%; 
calculated: - C, 61 . 66 ;H, 5 . 65 ;N, 6 . 54 ; S , 7 . 48% . 
NMR (inCDCl3):- 3.34(3H,m), 3.4-4.1(6H,m) , 
4.7(1H,S), 7.2-7.5 (lGH,m) . 
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Compounds CA -to CF 

CA A solution of l-methylimidazole (5«0g) in 

tetrahydrofuran (70ml) was treated with a solution of 
lithium diisopropylamide mono-tetrahydrof uran complex 
in cyclohexane (40ml;l.5H) during 10 minutes under 
nitrogen, keeping the temperature between -•eo* cuid 
-30**C. The solution was then stirred for 30 minutes, 
warming to 10 •C. The solution was then cooled to 
-20®C and treated with a solution of 

4- [4- (4 , 5-diphenylimida201-2-ylthio) but anoyl]morpho line 
(6.15g) in a mixture of tetrahydrof uran (50ml) and 
1,4-dioxane (50ml). The solution was stirred at 
ambient temperature for 6 hours, and then it was 
treated with dilute hydrochloric acid ( 100ml ;2N} and 
the ac[ueous layer was separated. The organic 
fraction was extracted with water (100ml) , the combined 
aqueous layers were washed with t-butyl methyl ether 
(100ml), then basified with aqueous sodium hydroxide 
solution (120ml;2N) and extracted with t-butyl methyl 
ether (3x2 00ml). The ether solution was washed with 
aqueous sodium chloride solution and concentrated under 
reduced pressure to leave a solid. The solid was 
recrystallised from methanol, to give 

2- [4- (4 , 5-diphenylimida2ol-2-ylthio) butanoyl ] -1-methyl- 
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imidazole (4.0g) in t:he form of a whitie powder, m.p. 
160-163 'C- 

CB By proceeding in a similar manner to that 

described above but replacing the 4-£4-(4,5-diphenyl- 

imidazol-2-ylthio) butanoyl]morpholine by 

4- [ 5- (4 ^ 5-diphenylimidazol-2-ylthio) pentanoyl] - 

morpholine there was prepared 2-[5-(4^5-diphenylimid- 

azol-2-ylthio)pentanoyl]-l-methylimidazole, in the form 

of a white solid, m.p. 121-123 after chromatography 

on silica gel, eluting with ethyl acetate. 

CC By proceeding in a similar manner to that 

described above but replacing the 4-(4- (4,5-diphenyl- 

imidazol-2 -y Ithio ) butanoy 1 ] morpholine by 

4- [6-(4 ,5-diphenylimidazol-2-ylthio) hexanoyl] morpholine 

there was prepared 2-[6-(4,5-diphenylimidazol-2-yl- 

thio) hexanoyl] -i-methylimidazole, in the form of a 

white solid, m.p. 124-126 ^C, after chromatography on 

silica gel, eluting with ethyl acetate. 

CD By proceeding in a similar manner to that 

described above but replacing the 1-methylimidazole by 

l-.[ (dimethylamino) methyl] imidazole, there was prepared 

2 - [4 - (4 , 5-diphenylimidazol-2-y Ithio) butanoyl] imidazole, 

in the form of a white solid, m.p. 186-188 •C, from 

acetonitrile. • 

CE By proceeding in a similar manner to that 

described above but replacing the 1-methylimidazole by 
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l-[ (dimethylamino) methyl] imidazole and replacing the 
4-[4- (4 , 5-diphenylimida20l-2-ylthio) butanoyljmorpholine 
by 4- ( 6- (4 , 5-diphenylimida20l-2-ylthio) hexanoyi] - 
morpholine, there was prepared 2-[6-(4, 5-diphenylimid- 
azol-2-ylthio)hexanoyl] imidazole, m.p. 148-152**C, from 
butan-2 -one . 

CF By proceeding in a similar manner to that 

described above but replacing the 1-methylimidazole by 
l-[ (dimethylamino) methyl] imidazole and replacing the 
4-[4-' (4 , 5-diphenylimidazol-2-ylthio) butanoyljmorpholine 
by 4- [ 5- (4 ^ 5-diphenylimidazol-2-ylthio) pentanoyl] - 
morpholine, there was prepared 2-[5-(4,5-diphenylimid- 
a2ol-2-ylthio) pentanoyl] imidazole, in the form of a 
white powder, m.p. 188-191*'C, from butan-2-one« 

irXAKPLE 25 

Compounds CG to CL 

CG A suspension of 2-[4-(4,5-diphenylimida20l-2 — 

ylthio)butanoyl]-l-methylimidazole (2.0g) in ethanol 
was treated with a solution of sodixm borohydride 
(0.96g) in water (25ml). The mixture was heated at 
reflux for 1 hour, filtered, and treated with acetone 
(25ml), followed by dilute hydrochloric acid (200ml; 
IN) . The pH was adjusted to 7 and the mixture was 
extracted with t-butyl methyl ether (3xl50ml) , then 
dried and concentrated under reduced pressure to leave 
an oil. Chromatography on silica gel, eluting with a 
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mixture of ethyl acetate and methanol, gave 

2-[4- (4 , 5-diphenylimida20l-2-ylthio) -1-hydroxybutyl ] - 

l-methylimidazole (1.32g) in the form of a glass 

[NMR (CDCI3):- 1,78 (2H,m), 2.09 (2H,m) , 2.97 (2H,m) , 

3.58 (3H,s), 4.83 (lH,dd,J=5H2 & 7Hz) , 6.56 (lH,d, 

J-2H2), 6.68 (lH,d,J-2H2), 7.19-7.27 (6H,m) , 7.40-7.45 

C4H,m)]. 

CH By proceeding in a similar manner to that 
described above but replacing the 2-[4-(4,5-diphenyl- 
imidazol-2-ylthio) butanoyl ] -l-methylimidazole by 
2- [ 6- (4 , 5-diphenylimidazol-2-ylthio) hexanoyl] -l- 

methylinidazole, there was prepared 2-C6-(4, 5-diphenyl- 
imida2ol-2-ylthio) -1-hydroxyhexyl] -l-methylimidazole in 

the form of a glass. [Elemental analysis:- C,69.4; 

H,6.57;N,12.9;S,7.3%; calculated:- C, 69 .41;H, 6 .52 ; 

N,12.95;S,7.41%]. 

CI By proceeding in a similar manner to that 

described above but replacing the 2-[4-(4,5-diphenyl- 
imida2ol-2-ylthio) butanoyl ] -l-methylimidazole by 
2- [ 5- ( 4 , 5-diphenylimida2ol-2-ylthio) pentanoyl ] -1- 
methylimidazole there was prepared 2-[5-(4,5-diphenyl- 
imidazol-2-ylthio) -1-hydroxypentyl j -l-methylimidazole 
in the form of a glass. [Elemental analysis : - 
C,67.3;H,6.27;N,12.6;S,7.4%; calculated for 

^24"26*'4°^*°-^«2^*- C,7.42;H,6.37;N,13.10;S,7.50%]. 
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CJ By proceeding in a similar manner to that 
described above but replacing the 2-[4-(4,5-diphenyl- 
imidazol-2-ylthio) butanoyl] -i-methylimidazole by 
2-[4- (4 , 5-diphenylimida2ol-2-ylthio) butanoyl] imidazole 
there was prepared 2-[4- (4 , 5-diphenylimidazol-2-yl- 
thio)-i-hydroxybutyl] imidazole in the form of a glass. 
[Elemental analysis:- C, 65. l;H,5.71;H,l3.4;S,7.6%; 
calculated for C22H22N40S;H20:- C, 64.68 ;H, 5.92 ;N, 13.71 ; 
S,7.85%. NMR (CDCI3):- 1.56 (lH,m) , 1.66 (lH,m) , 
1.83 (lH,m), 2.00 (lH,m), 2.71 (lH,m) , 2.88 (lH,m) , 
4.92 (lH,bt,wl/2 = 16Hz), 6.64 (2H,S) , 7.12-7.22 
(6H,m), 7.33-7.40 (4H,m) ] . 

CK By proceeding in a similar manner to that 
described above but replacing the 2-[4-(4,5-diphenyl- 
imidazol-2 -ylthio ) butanoyl ] -1-methylimidazole by 
2- [5- ( 4 , 5-diphenylimidazol-2-ylthio) pentanoyl ] imidazole 
there was prepared 2-[5-(4,5-diphenylimidazol-2-yl- 
thio)-i-hydroxypentyl] imidazole in the form of a glass. 
[Elemental analysis:- C,62.8;H,5.85;N,12.7;S,7.3%; 
calculated for C23H24N^OS: 2H2O:- C,62.70;H;6.41; 
N,12.72;S,7.28%. NMR (CDCl^):- 1.52 (2H,m) , 1.63 

(2H,m), 1.94 (lH,m), 2.08 (lH,m) , 2.90 (lH,m) , 3.06 
(lH,m), 5.08 (lH,t,J = 6HZ), 6.08 (2H,S), 7.18-7.30 
(6H,m) , 7.42 (4H,dd,J - 7Hz & 2H2) ] . 
CL By proceeding in a similar manner to that 

described above but replacing the 2-[4-(4,5-diphenyl- 
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imida2ol-2-yltliio) butanoyl ] -l-methylimidazole by 
2- [ 6- ( 4 , 5-diphenylimidazol-2-yltliio) hexanoyl ] imidazole 
there was prepared 2-[6-(4 ^ 5-diphenylimida2ol-2-yl- 
-thio) —1-hydroxyhexyl] imidazole in the form of a glass. 
NMR (CDCI3):- 1.38-1.53 (4H,m) , 1.71 (2H,p,J « 7Hz) , 
1.81 (lH,m), 1.89 (lH,m), 3.08 (2H,m) ^ 4.75 (lH,dd,J = 
7HZ & 5Hz), 6.90 (2H,S), 7.20-7.32 (6H,m) , 7.48 (4H,dd, 
J » 8Hz & 2HZ), 7.63 (1H,S)]. 

EXftMPLE 3g 

compound CM 

A solution of moirpholine (6.0g) and pyridine 
(5.6g) in dimethylformamide (10ml) was added during 10 
minutes to a stirred solution of 4-chlorobutyryl 
chloride (9.4g) in dimethylformamide (100ml). The 
mixture was stirred at ambient temperature for 2 hours 
and then it was treated with 4,5-diphenylimida2ole-2- 
thiol (IS.Og). The mixture was stirred at 125-135 •C 
for 4 hours. After cooling to room temperature, the 
mixture was poured into dilute aqueous potassium 
carbonate solution (1 litre) to give a sticky solid. 
This solid was dissolved in dichloromethane (1 litre) , 
was the resulting solution was washed with water 
(2x500ml) cuid dried by filtering through amhydrous 
sodium sulphate. Concentrating under reduced pressure 
gave a thick brown oil, which was partitioned between 
hydrochloric acid (300ml; IN) and toluene (300ml). 



wo 91/13876 



PCr/GB91/00408 



- 71 - 

The toluene fraction was extracted with hydrochloric 
acid (200ml; IN) and the combined acidic solution was 
adjusted to pH4 by treatment with sodium acetate, and 
was then extracted with toluene (3x2 00ml) . This 
toluene solution was washed with brine, dried over 
magnesium sulphate and concentrated under reduced 
pressure to give a solid. The solid was crystallised 
from a mixture of t-butyl methyl ether (3 00ml) and 
ethanol (150ml) by concentrating to about 200ml and 
cooling overnight^ to give 4-[4-(4,5-diphenylimidazol- 
2-ylthio)butanoyl]morpholine (10.92g) in the form of 
colourless crystals, m.p. 168-173«C. 

EXAMPLE 27 

Compound CN 

A solution of morpholine (13.0g) and pyridine 
(13 .Og) in dimethylformamide (50ml) was added during 10 
minutes to a stirred solution of 5-chlorovaleryl 
chloride (22. Og) in dimethylformamide (150ml). The 
mixture was stirred at ambient temperature for 2 hours 
then 4,5-diphenylimidazole-2-thiol (37. Og) was added. 
The mixture was stirred at 125-135 for 2 hours. 
After cooling to 80 ^C, the mixture was poured into 
water (500ml) and acidified to pHl by treatment with 
dilute hydrochloric acid . The mixture was stirred and 
the resulting solid was filtered off. The filtrate 
was adjusted to pH4 by treatment with sodium acetate. 
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to .give a sticky solid. This solid was dissolved in 
dichloromethane (1 litre) , was washed with water 
(500ml} , and then dried over magnesium sulphate and 
concentrated under reduced press\ire, to give axt oil. 
The oil was cirystallised from t-butyl methyl ether, to 
give 4- [5- (4 , 5-diphenylimida2ol-2-ylthio) pentanoyl] - 
morpholine (43. Eg), in the form of a white powder, m.p. 
134-136«C. 

Compound CO 

A solution of 6-(4 , 5-diphenylimida2ol-2-ylthio) - 
hexanoyl chloride [prepared from 6-(4,5-diphenylimid- 
a2ol-2-ylthio) hexanoic acid (11. 5g) and thionyl 
chloride] in dichloromethane (50ml) was added dropwise 
to a solution of morpholine (6.0g) in dichloromethane 
(150ml) , keeping the temperature below 3 0<>C. The 
mixtxire was stirred at ambient temperattire for 2 hours 
and was then left overnight. The mixture was washed 
with hydrochloric acid (100ml; IN), water (100ml), 
aqueous potassium hydroxide solution (100ml; IN) and 
with brine (2x5 0ml) , and was then dried over magnesium 
sulphate. Concentrating under reduced pressure gave 
a giam, which was triturated with diethyl ether to give 
4- [ 6- (4 , 5-diphenylimidazol-2-ylthio) hexanoyljmorpholine 
(9.64g) in the form of an off-white solid, m.p. 
120-122*'C. 



wo 91/13876 



PCr/GB91/00408 



- 73 - 

The present invention also includes within its 
scope pharmaceutical formulations which comprise at 
least one of the compounds of formula I or a 
pharmaceutical ly acceptable salt thereof in association 
with a pharmaceutically acceptable caanrier or coating. 
In clinical practice the compounds of the present 
invention may be administered parenterally, rectally or 
orally. 

Solid compositions for oral administration 
include compressed tablets, pills, powders and 
granules, in such solid compositions, one or more of 
the active compounds is, or are, admixed with at least 
one inert diluent such as starch, sucrose or lactose. 
The compositions may also comprise, as is normal 
practice, additional substances other than inert 
diluents, e.g. lubricating agents, such as magnesium 
stearate. 

Liquid compositions for oral administration 
include pharmaceutically acceptable emulsions, 
solutions, suspensions, syrups and elixirs containing 
inert diluents commonly used in the art such as water 
and liquid paraffin. Besides inert diluents such 
compositions may comprise adjuvants, such as wetting 
and suspending agents, and sweetening, flavouring, 
perfuming and preserving agents. The compositions 
according to the invention for oral administration also 
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include capsules of sibsorbable malierlal such as 
gelatin, containing one or more of the active 
substances with or without the addition of diluents or 
excipients. 

Compositions according to the invention for 
parenteral administration include sterile aqueous, 
agueous*-organic , and organic solutions, suspensions and 
emulsions. Examples of organic solvents or suspending 
media are propylene glycol, polyethylene glycol, 
vegetable oils such as olive oil and injectable organic 
esters such as ethyl oleate. The compositions may also 
contain adjuvants such as stabilising, preserving, 
wetting, emulsifying and dispersing agents. They may 
be sterilised, for example, by filtration through a 
bacteria-retaining filter, by incorporation in the 
compositions of sterilising agents, by irradiation or 
by heating. They may also be manufactured in the form 
of sterile solid compositions, which can be dissolved 
in sterile water or some other sterile injectable 
mediiim immediately before use. 

Solid compositions for rectal administration 
include suppositories formulated in accordance with 
known methods and containing at least one compound of 
formula I or a pharmaceutically acceptable salt 
thereof. 
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The percentage of active ingredient in the 
compositions of the invention may be varied, it being 
necessary that it should constitute a proportion such 
that a suitable dosage shall be obtained, obviously, 
several unit dosage forms may be administered at about 
the same time. The size and frequency of the dose 
employed will be determined by the physician, and 
depends upon the desired therapeutic effect, the route 
of administration, the dxiration of the treatment and 
the age, sex, size and condition of the patient. In 
the adult, the doses are generally from 0.01 to 100, 
preferably 0.1 to 70, more especially 0.5 to lO, mg/kg 
body weight per day by oral administration, and from 
0.001 to 10, preferably O.Oi to l, mg/kg body weight 
per day by intravenous administration. 

The following Example illustrates a 
pharmaceutical composition according to the present 
invention. 

COMPOSITTQW EXAMPLE 
No. 2 size gelatin capsules each containing 
Compound A 20 mg 

lactose 100 mg 

starch go 

^^^^^^ 40 mg 

magnesium stearate j^g 
were prepared in accordance with the usual procedure. 
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Capsules can also be made up in a similar manner 
using any other of the compotinds B to CO, or a 
pharmaceutical ly acceptable salt thereof. 
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CLAIMS 

!• An imidazole derivative of the general 



formula I: 



A-S(0),^-Q-Z (I) 
5 wherein A represents a group of general formula (II) : 



10 




(II) 



wherein the symbols rI may be the same or different and each 
represents hydrogen or one or more substituents , 
k represents 0, 1 or 2; 
15 Q represents a methylene group or alkylene chain 

containing from 2 to 5 carbon atoms ^ optionally substituted 
with one or more alkyl groups containing from 1 to 4 carbon 
atoms ; and 

Z represents a hydrogen atom; a hydroxy group; an 
20 optionally substituted alkoxy group; an optionally 

substituted aryl group; a dialkylamino group wherein the 
alkyl groups may be the same or different and each is 
straight- or branched-chain and contains from 1 to 4 carbon 
atoms; a group of the formula -NKr2, wherein represents 
25 an acyl group, a group of the formula -C(SR^)=N-CN wherein 
IR? represents a straight- or branched-chain alkyl group 
containing from l to 3 carbon atoms, or R^ represents a 5- 
or 6-membered nitrogen-containing heterocyclic ring 
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opt:ionally sxibst:it:ut:ed by one or more substituents ; or 

Z represents a group of the formula -COR^ wherein 
represents a straight- or branched -chain alJcyl group 
containing from 1 to 3 carbon atoms; a group of the formula 
5 -ch(oh)rS, -cor5, -csrS, -conhr^ or -csnhrS wherein R^ 
represents a 5- or 6-membered nitrogen-containing 
heterocyclic ring which may also contain an oxygen atom, 
optionally substituted by one or more substituents; an 
alkynyl or cycloalkyl group containing up to 6 carbon atoms; 
10 a group of the formula -CB(R^)Or'7 wherein R^ represents a 
straight- or branched-chain alkenyl or alkoxy group 
containing up to 6 carbon atoms amd R^ represents a 
straight- or branched-chain alkyl group containing from 1 to 
4 carbon atoms, optionally substituted by one or more 
15 substituents; 

or Z represents: 

a group of the general formula (XXX) 
(CH2)n (CH2)p 

20 ; 

,8 (III) 




25 wherein m is O or 1, n is 0 or l and p is l, 2 or 3, and the 
symbols R® each represent a hydrogen atom, or a methyl group 
substituted by a straight- or branched-chain alkoxy or 
alkanoyloxy group containing up to 6 carbon atoms; 
a group of the general formula (IV) 
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X' 




(IV) 



o 



5 wherein n is as hereinbefore defined; 

a group of the general formula (V) 



10 




(V) 



wherein represents a hydrogen atom or a straight- or 
branched-chain alkyl group containing from 1 to 4 carbon 
atoms and R^O represents a hydrogen atom, a hydroxy group 
or a straight- or branched-chain alJcyl group containing from 
1 to 4 carbon atoms; 

a group of the general formula (Vl) 

p9 



20 




(VI) 



wherein R^ is as hereinbefore defined; 

a group of the general formula (VII) 



25 




(VII) 



wherein R^ and R^O 



are as hereinbefore defined, the symbols 
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may be the sane or different and each represents a 
hydrogen atom or a hydroxy group and R^^ represents a 
hydrogen atom or a straight- or branched-chain alley 1 group 
containing from 1 to 4 carbon atoms; 
5 or a group of the formula -CH(OH) CH2 (CR^R^^) J.CH2- 

COR^^ wherein R^ and R^® sure as hereinbefore defined, r 
represents 0 or 1 and R^^ represents a hydroxy group or a 
straight- or branched-chain alkoxy or allcylasiino group 
containing from l to 4 carbon atoms; 

10 with the exclusion of (2£, 4B, 6£)-6-[4,S- 

diphenylimidazol-2-yl) -thiomethyl] -4-hydroxy-2-methoxy- 
3 , 4 , 5 , 6-tetrahydro-2H-pyran and (2B# 4B, 6j&)-6-[4,5- 
diphenylimidazol-2-yl) -thiomethyl] -4-hydroxy-2-methoxy- 
3 , 4 , 5 , 6-tetr2Qiydro-2H-pyran ; 

15 or a pharmaceutically acceptable salt thereof. 

2. A compound according to claim 1, in 
which, in the group A, the symbols R^ may be the same or 
different and each represents hydrogen or one or more 
substituents selected from halogen atoms, and straight- or 

20 branched-chain alkyl and alkoxy groups containing from l to 
6 carbon atoms, and trif luoromethyl groups. 

3. A compound according to claim 1 or 2, in 
which Z represents a hydrogen atom; a hydroxy group; an 
alkoxy group containing 1 to 6 carbon atoms optionally 

25 sTibstituted by an alkoxy or alkoxyalkoxy group containing l 
to 6 caurbon atoms in each alkoxy moiety; an aryl group 
optionally substituted by one or more alkoxy groups 
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contiaining 1 to 6 carbon atoms; a dialkylamino group wherein 
the alkyl groups may be the same or different and each is 
straight- or branched-chain and contains from 1 to 4 carbon 
atoms; a group of the formula 
5 -NHr2, wherein represents a straight- or branched-chain 
alkanoyl group containing up to 6 carbon atoms and which is 
optionally substituted by a car boxy group, or r2 represents 
a group of the formula -C(SR^)=N-CN wherein R^ represents a 
straight- or branched-chain alkyl group containing from 1 to 
10 3 carbon atoms, or R^ represents a 5- or 6-membered 

nitrogen-containing heterocyclic ring optionally substituted 
by one or more substituents selected from amino groups and 
straight- or branched-chain alkyl groups containing from 1 
to 3 carbon atoms; and attached to the group NH via a carbon 
15 atoms; or Z represents a group of the formula -COR^ wherein 
R^ represents a straight- or branched-chain alkyl group 
containing from 1 to 3 carbon atoms; a group of the formula 
-CH(OH)r5, -COrS, -csr5, -CONHR^ or CSNHR^ wherein R^ 
represents a 5- or 6-membered nitrogen-containing 
20 heterocyclic ring which may also contain an oxygen atom, 

optionally substituted by one or more substituents selected 
from straight- or branched-chain alkyl groups containing 
from 1 to 3 carbon atoms; and alkynyl or cycloalkyl group 
containing up to 6 carbon atoms; a group of the formula 
25 -CH(R^)0R'^ wherein R^ represents a straight- or branched- 
chain alkenyl or alkoxy group containing up to 6 carbon 
atoms and r'^ represents a straight- or branched-chain alkyl 
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group con-taining from l to 4 carbon atoms, optionally 
sxibstituted by one or more substituents select:ed from 
hydrojcy groups; a group of the general formula (III) , (iv) , 
(V) , (VI) , or (VII) as hereinbefore defined; or a group of 
5 the formula -CH(OH) CH2 (CR^R^O) J.CH2COR" as hereinbefore 
defined. 

4. A compound according to any one of the 
preceding claims in which: 

(i) in the group A, the symbols R^ may be 
10 different or the szune and each represents a hydrogen, 

chlorine or fluorine atom or a straight- or branched->chain 
allcyl group containing from 1 to 4 carbon atoms, a straight- 

or branched-chain alkoxy group containing from 1 to 3 
ceurbon atoms, or a trif luoromethyl group; 
15 (ii) k represents O; 

(iii) Z represents a hydrogen atom; a hydroxy 
group; an ethoxy group optionally substituted by a 
methoxyethoxy group; a phenyl group optionally substituted 
by one or more alkoxy groups; a diallcylamino group wherein 

20 the alkyl groups may be the same or different and each is 
straight- or branched-chain amd contains from 1 to 3 carbon 
atoms; an ethynyl group, or a cyclohexyl group; 

(iv) Z represents a group -NHr2^ ^j, which r2 
represents a straight- or branched chain alkanoyl group 

25 containing up to 6 carbon atoms optionally substituted by a 
carboxy group; a pyridyl or triazolyl group optionally 
substituted by one or two substituents selected from amino 
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groups and straight- or branched*chain alkyl groups; 

(V) Z represents a group -NHC(Sr3)=n-CN, wherein 
represents a methyl group; 

(vi) Z represents a group -COR* wherein R* 
5 represents a methyl group; 

(vii) Z represents a group -CH(oh)r5, -cor^^ -csr5 
-CONHR^ or -CSNHR^ wherein R^ represents a imidazolyl, 
morpholinyl or pyridyl group optionally stibstituted by one 
or two alXyl groups; 

10 (viii) Z represents a group -CH(R^)Or7, wherein R^ 

represents an allyl group, or an alkoxy group containing 
from 1 to 3 carbon atoms; 

(ix) z represents a group -CH(R^)Or7, wherein R^ 
represents an alkyl group containing from 1 to 3 carbon 
15 atoms, optionally substituted by a hydroxy group; 

(X) Z represents a group of formula (III) , in 
which R® represents a hydrogen atom or a hydroxymethy 1 , 
methoxymethyl or acetoxymethyl group; 

(xi) Z represents a group of formula (V) , (VI) or 
20 (VII) , in which R^ represents a hydrogen atom or a methyl 

group; 

(xii) Z represents a group of formula (V) or 
(VII) in which R^^ represents a hydrogen atom or a hydroxy 
or methyl group; 

25 (xiii) Z represents a group of formula (VII) in 

which R^2 represents a hydrogen atom or a methyl group; or 
(xiv) Z represents a group of formula 
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-CH(OH)CH2(CR^R^^)3.CH2COR^3 in which R^^ represents an 
alkoxy or aUcylamino group containing from 1 to 4 caurbon 
atoms • 

5* A compound according to any one of the 
5 preceding claims which is hereinbefore identified as any one 
of compounds A to CO* 

6. A process for the preparation of a 
compound according to any one of the preceding claims which 
comprises : 

10 a) where k is 0, reacting a cospoiind of the 

general formula (VIII) 

A-S-H (VIII) 
wherein A is as defined in claim 1, or a salt thereof, of 
the general formula (XX) 
15 A-S- M+ (IX) 

wherein A is as hereinbefore defined in claim 1 and M 
represents an alkali metal, with a compound of the general 
formula (X) 

Xl-Q-Z (X) 
20 or a salt thereof, wherein X^ is a group dlsplaceaUble by a 
thiolate salt, and Q and Z are as defined in claim 1; 

b) where k is O and 2 represents a group of 
the formula -NH-C(Sr3)=N-CN, as defined in claim 1, reacting 
a compound of the general formula (XI) 
25 (R3s)-C(Sr3)«n-CN (XI) 

wherein R^ is as defined in claim 1 with a compound of the 
general formula (XII) 
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A-S-Q-NH2 (XII) 
wherein A and Q are as defined in claim l; 

(c) where k is 0 and Z represents a group of the 
formula -NHr2 wherein represents an acyl group, acylating 

5 a compound of formula (XII) as hereinbefore defined; 

(d) where k is 0 and Z represents a group of the 
formula -CH(OH) CH2 (CR^R^^) j-CHsCOR^^ wherein , R^^ ^^d r 
are as defined in claim 1 and R^^ represents a straight- or 
branched-chain alkoxy group containing from 1 to 4 carbon 

10 atoms, reacting a compound of formula (IX) as hereinbefore 
defined, with a compound of the general formula (XIII) 

R^5cH2 (CR^RlO) J.CH2CORI4 (XIII) 
wherein R^, R^^, r are as defined in claim 1, R^^ is as 
hereinbefore defined and R^5 represents a 1,2-epoxyethyl 

15 group; or 

(e) converting a compound of general formula (I) 
to a further compound of general formula (I) ; 

and, if desired, converting the product thus 
obtained to a pharmaceutically acceptable salt. 
20 7. A pharmaceutical composition which comprises 

an imidazole derivative of general formula (I) as defined in 
claim 1, or a pharmaceutically acceptable salt thereof, in 
association with a pharmaceutically acceptable carrier or 
coating. 

25 8. A pharmaceutical composition useful in the 

treatment of a condition which can be ameliorated by 
administration of an inhibitor of acyl coenzyme- 
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A: cholest:erol-0-acyl "transf erase or an inliibitor of "the 
binding of thromboxane TXA2 to its recept:ors which comprises 
an amounli effec1;:ive t:o ameliora^te said condi1:ion of an 
imidazole derivative of general formula I as defined in 
5 claim 1 or a pharmaceutically acceptable acid addition salt 
thereof. 

9. A method of treatment of a human or animal 
host suffering from, or subject to, a condition which can be 
ameliorated by administration of an inhibitor of acyl 
10 coenzyme-A:cholesterol-0-acyl tremsf erase or of an inhibitor 
of the binding of thromboxane TXA2 to its receptors which 
comprises the administration to said host of an imidazole 
derivative of general formula (I) as defined in claim 1 or a 
pharmaceutically acceptable acid addition salt. 
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